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4036 
Scarlet Fever Immunity Reactions in Relation to Allergy. 


GRACE C. HARDY. (Introduced by P. C. Jeans.) 


From the Department of Pediatrics, State University of Iowa. 


In a study of the reaction of children to Dr. Larsen’s ricinoleated 
scarlet fever antigen, as determined by the Dick test, a wide diver- 
sity of response has been noted. Frequently children with positive 
Dick tests developed negative skin reactions, sometimes as early as 
4 days, following the administration of antigen, but a return to the 
original state of skin sensitivity was observed in the majority in 6 to 
8 weeks. Only a very few remained negative for as long as 6 months. 

The variation in response is partially indicated by the following 
cases : 


TABLE I. 
Original Skin Skin reaction at subsequent intervals after 
Reaction antigen administration. 

No. 20 4 1 Month — 4 Months + 
No. 33 + 2 Weeks — 1 Month + 6 Weeks +-+ 
No. 60 + 4 Days ++ |16 Days + 28 Days — 
No. 70 ++-+ 10 Days + 4 Weeks + 5 Weeks + 
No. 66 nae 10 Days — 6 Weeks — 3 Months + 
No. 67 ++ 10 Days — 6 Weeks + 3 Months + 
No. 69 |— (on 2 occasions)! 4 Days + 2 Weeks + 


Following antigen administration a decrease in reaction was noted 
in almost all who originally showed a markedly positive test. In 
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a small number of cases 2 doses of antigen or even 3 failed to pro- 
duce a negative test, or at least one which persisted over periods 
varying from 3 weeks to 3 months. An increase in reaction was 
noted frequently after the giving of antigen, which as a rule tended 
later to decrease, but in individuals who were originally slightly sen- 
sitive might be marked and persistent. 

Infants very rarely gave a positive reaction and were frequently 
negative to as much as 20 skin test doses. One infant, 2 weeks old, 
whose skin reaction was negative to 50 S. T. D., developed tem- 
porarily a positive Dick test, 16 days after the last portion of 900 
S. T. D. of scarlet fever toxin (so-called) had been given. 

The diversity of skin reaction, as indicated by the Dick test, 
following antigen administration, seems to find no parallel in the 
phenomena of true toxin reactions and antitoxin production. Nor 
does the development of a positive test in an infant previously neg- 
ative, in response to treatment with scarlet fever streptococcus fil- 
trate find its explanation on any but an allergic basis. Our obser- 
vations support the view that susceptibility to scarlet fever is con- 
cerned with an allergic factor; that infants, born non-sensitive, de- 
velop a sensitivity through frequent contact and close association 
with the streptococcus, and that the Dick test gives some indication 
of the degree of the sensitivity. Under sufficient stimulation the 
body cells may react to such an extent as to mask the allergic state. 
A negative Dick test may signify that an individual has not yet been 
sensitized, or has been sufficiently stimulated to have developed 
circulating antibodies, which mask the allergy. 
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Effect of Acidosis in Strychnine Poisoning. 


W. F. WENNER anp E. W. BLANCHARD. 


From the Zoological Laboratory, State University of Iowa. 


It has been demonstrated by a number of investigators that 
changes in the reaction of the blood toward the acid side prevent 
the clonic contraction and spasticity of the skeletal muscles in para- 
thyroid tetany. The experiments reported here show that a decrease 
in the pH of the blood produced prior to the administration of lethal 
doses of strychnine, prevents violent tetanus, convulsions and death. 

Acidosis was produced in 7 dogs by subcutaneous injections of 
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nephro-toxic substances such as uranium nitrate and sodium tar- 
trate. When the pH of the blood dropped to about 7.2 and the 
CO, capacity to around 22 volumes %, the dogs received subcu- 
taneously 1/160 gr. per kilo of strychnine sulphate. Ten minutes 
later slight muscle tremors and spasms developed. In all cases re- 
covery occurred within 45 minutes. One dog died 1 hour following 
injection of the lethal dose of strychnine. In this case death was 
apparently due to uranium nitrate poisoning. 

In other series of dogs acidosis was produced by means other 
than those involving impairment of renal function. This was 
brought about by administering NH,Cl to one series of animals and 
CO, to another. Muscle spasms from which the dogs soon recov- 
ered, followed the injections of a lethal dose of strychnine. 

Control dogs receiving the same lethal dose of strychnine died in 
convulsions within 1 hour. 

From the results we obtained it is evident that it is the initial 
drop in pH occurring before injection of the strychnine and not the 
fall produced by convulsions and the resulting anoxemia that is ef- 
fective in preventing convulsions and death from strychnine pois- 
oning. The data from 1 of our experimental and 1 of our control 
dogs are presented in Table I. | 


TABLE TI. 
Strych- CO5 
Animal Date Time nine giv-| pH lcapacity Remarks 
en in gr. vol. % 
Dog 12 Given 100 ec. 5% so- 
14 kilo | Feb. 28/10:30 A.M. 7.39 46.8 |lution NH,Cl by 
stomach tube. 
iS OMe Me 719 PA 
2:45. P.M.| 7/80 
2:55— 
3:20 P.M: Spasms and muscle 
twitching. 
3:23 P.M. 7.04 17.5 
Boer dea up Recovered. Remained 
Dog 3C normal. 
8.75 kilo} Feb. 27] 3:00 P.M. 7.38 43.2 
4:10 P.M.| 1/20 
4:20 P.M. Violent convulsions. 
4:40 P.M. 6.92 28.3 |Violent convulsions. 
5e20) P.M i Died in convulsions. 
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Anemia Following Administration of Brilliant Vital Red. 


H. R. D. JACOBS anv H. M. HINES. 
From the Department of Physiology, State University of Iowa. 


During experiments upon dogs in which brilliant vital red was 
administered, there appeared after a time an anemia. The use of 
this dye for clinical purposes as well as the recent work on the pro- 
tective power of this and other dyes against certain toxins gives an 
added interest in any effect of this substance. This paper presents 
the data of certain effects which this dye has had upon the blood 
picture of dogs. 

Several normal dogs were used, with controls for nutritional var- 
iations and hemorrhage. In each the body weight, red and white 
cell counts, cell volume, stained blood smears and hemoglobin deter- 
minations were made to establish normals. The hemoglobin was 
estimated both by the Newcomer colorimetric and the Van Slyke 
oxygen capacity methods. Blood for these determinations was 
drawn from the jugular vein. The amount of dye* used in each 
case was an intravenous injection of 15 mg. per kg. of body weight. 
The number of doses given and the intervals between them were 
varied according to the response which each animal made. Some 
dogs reacted readily and others were more refractory to the sub- 
stance. 

There appeared in no instance any immediate or delayed toxic 
or other systemic effects attributable to the dye other than that of 
the blood picture. The weights of the 7 dogs remained practically 
the same throughout the experiment. 

There was no demonstrable fall of the blood constituents during 
the first 10 or 12 hours, but the tendency toward anemia began 
usually within 1 or 2 days and continued thereafter for several days. 
The maximum loss in most cases occurred at the 3rd or 4th day, 
after which there was a slow recovery. The hemoglobin value and the 
red corpuscle count fell together, but in each case the hemoglobin 
value dropped slightly faster than the red count, thereby progres- 
sively diminishing the color index. There was also a corresponding 
decrease in cell volume. In our most striking case, following 1 in- 
jection of the dye in the dosage and manner mentioned, the hemo- 
globin value fell in 4 days to 66% of its original amount, and the 
red count to 79% of its normal. In the other animals there were 


* Brilliant Vital Red (Evans) National Aniline and Co. 
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losses varying from that stated above to a fall of 83% of its initial 
amount in the course of 8 weeks with administrations of the dye at 
intervals of 2 or 3 weeks. In this animal the red blood corpuscle 
count remained practically the same throughout the experiment. 

Examinations of blood smears show progressive achromia paral- 
leling the hemoglobin loss. Changes in the size, shape and staining 
reaction of the red cells were noted early in some and later in 
others, without apparent relation to the rate or degree of hemo- 
globin loss. 

The white blood count varied from time to time in the same 
animal, but all the counts remained within normal limits for each 
animal. The smears studied showed nothing extraordinary, except 
that after dye injection it seemed that the small lymphocytes were 
rarer than before; there were no constant signs of effect of the 
dye upon any of the leucocytic series as demonstrable by the smear. 

It may be well to bear this rather unsuspected effect in mind when 
clinical and experimental studies based upon the assumption that it 
is an inert substance are being made. 
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Effect of High Temperature on the Gonads of Frog Larvae. 


EMIL WITSCHI. 


From the Zoological Laboratory, University of Iowa. 


Frog larvae (2. sylvatica) which had been raised under nearly 
optimal conditions up to the 7th week were subjected after the 34th 
day to the maximal temperature they can endure permanently, 7. e., 
32° C. The gonads of both males and females grow much slower 
than those of normal controls. However, the spermatogonia of the 
testis are of about normal size and the seminiferous tubules differen- 
tiate in a typical way. The reactions of the ovaries are more com- 
plex and more important. At the time when the temperature was 
raised the ovaries contained large numbers of young ovocytes in 
the synapsis stage. Two weeks later this type of germ cells has 
completely disappeared. The ovogonia are still present and the 
deeper layers of the cortex contain now large auxocytes. The lat- 
ter, however, are in way of degeneration. Their nucleoli are ex- 
tremely large and basophilic and the ovoplasm contains coarse gran- 
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ules. During 2 more weeks the eggs disappear completely, the ovo- 
gonia being the only germ cells spared from degeneration. 

Immediately after the differentiation of further ovocytes has 
come to an end, the medullary part of the ovaries starts to grow 
rapidly. Within a few weeks the ovarial sac (rete ovarit ) trans- 
form into a typical rete testis, vasa efferentia and seminiferous tu- 
bules. At first the latter lack completely any germ cells. However, 
sooner or later the ovogonia migrate from the cortex to the me- 
dulla, and after having entered the seminiferous tubules transform 
into spermatogonia. 

Thus the experiment leads to the total reversal of sex of the 
females. The normal controls consisted of 100 females and 96 
males. The experimental group contained no typical females after 
the 2nd week of rise in temperature; but between the 15th and the 
33rd day 53 females in different stages of sex transformation and 
62 typical males were preserved. 
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Interrelation of Pituitary and Thyroid in Metamorphosis of 
Neotenic Amphibians. 


W. R. INGRAM. (Introduced by W. W. Swingle.) 


From the Zoological Laboratory, State University of Iowa. 


While it has been known for some time that transplants of ante- 
rior lobe of the pituitary of adult frogs would cause accelerated 
growth in small tadpoles’ no attempt has been made to show the 
relation of this gland to the condition of partial neoteny existing in 
some anurans. Neotenic amphibians exhibit prolonged retention 
of larval form. Total neoteny, of which the Mexican axolotl is an 
example, is characterized by the failure of such animals to meta- 
morphose spontaneously. Among the anurans Rana catesbiana 
and Kana clamata show greatly prolonged larval stages which mark 
them as partially neotenic types. In the totally neotenic axolotl, 
metamorphosis upon injection of anterior lobe extracts has been 
reported by some workers” * and denied by others.‘ 

1 Allen, B. M., J. Physiol. Zool., 1928, i, 153. 

2 Hogben, L. T., Proc. Roy. Soc. B., 1923, xciv, 204. 

8 Uhlenhuth, E., Brit. J. Exp. Biol., 1927, v, 1. 

4 Smith, P. E., Brit. J. Exp. Biol., 1926, iii, 239. 
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The anterior lobe of adult Rana pipiens was transplanted intra- 
peritoneally into Rana clamata larvae of various stages of limb de- 
velopment—up to a hind-limb length of 5 mm. Three transplants 
were made at weekly intervals into 35 tadpoles, allotted according 
to size into cultures of 5. Controls of approximately the same 
development were injected into bits of muscle. After the 2nd 
transplant marked limb growth was noted; the general growth be- 
ing accelerated to any extent only in the smaller tadpoles. 

After the 12th day following the first transplantation marked 
metamorphic signs appeared, and in from 25 to 33 days forelimbs 
began to break through and tail atrophy was observed. Most of 
the experimental animals were killed when they showed practically 
complete metamorphosis and the thyroids removed for examination. 
The control animals exhibited only a slight normal growth and de- 
velopment and in no case showed any signs of metamorphosis. 

Pronounced development of the thyroids of the treated animals 
was found—in some cases their diameter was twice that of the 
control glands. Sections of the control glands displayed large, col- 
loid-filled follicles with walls composed of flat, inactive-appearing 
cells. The thyroid of treated animals, on the other hand, showed 
considerable loss of colloid substance from the follicles with col- 
lapse of some of the latter, and extreme activity of the cells which 
were greatly elongated, with proportionate thickening of the fol- 
licle walls. Freeing of colloid and heightened activity were evi- 
dently effects of the anterior lobe transplants. 

The histological picture approximates that found by Uhlenhuth’® 
in the thyroids of normally metamorphosing salamanders and in 
the case of one axolotl treated with anterior lobe powder. 

The evidence would indicate that the neotenic condition in cer- 
tain anurans depends upon a defective relationship between the 
anterior lobe of the pituitary and the thyroid. Whether this de- 
pends upon a retarded anterior lobe development or upon a failure 
to release the anterior lobe active principle may be shown by subse- 
quent experiments. 


5 Uhlenhuth, E., Roux’? Arch. Entw., 1927, cix, 671. 
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Comparison of Rates of Killing of Parthenogenetic and Sexual 
Forms of Daphnia magna at Higher Temperatures. 


L. A. BROWN. a 


From the Zoological Laboratory, State University of Iowa. 


In a recent paper’ the temperature characteristics for the rate of 
killing of 2 species of cladocerans were reported. One of these spe- 
cies, Moina macrocopa, yielded a value of the temperature charac- 
teristic equal to about 108,500 calories, for the temperature interval 
of 42° to 47° C. The second species, Daphnia pulex, yielded a 
slightly higher value, 119,500 calories, for the temperature interval 
32° to 37° C. The animals used in these experiments were adult 
parthenogenetic females. The present paper presents data for the 
parthenogenetic females of a 3rd species, Daphnia magna, and an 
account of a comparison of this parthenogenetic form with the sex- 
ual females and the adult males of the same species. 

The procedure used in determining the rate of killing in the pres- 
ent case was the same as that described in the paper just referred to. 
Curves of the velocities of killing at each of several lethal tempera- 
tures were determined separately for the 3 forms used. The parthe- 
nogenetic females were reared from young females placed in plenty 
of food. The males were reared as young from parthenogenetic fe- 
males which previously had been somewhat crowded together in 
rich food; the sexual females were obtained by crowding females 
together in weak food. The rate of killing was taken as the recip- 
rocal of the time necessary to kill 50% of the animals (Table I). 
To determine the temperature characteristic, the logarithms of these 
rates were plotted against the reciprocals of the absolute tempera- 
tures (Fig. 1) and the value of the constant » calculated from the 
slope of the line drawn through the plotted points according to the 
equation, 

Ko/K, = e(u/B) (1/T,—1/T.) 
where K, and K, are proportional to velocity constants at the re- 
spective temperature T, and T., R the gas constant, and » the criti- 
cal thermal increment or temperature characteristic.” 

The graphs show that the thermal increment for the partheno- 
genetic and sexual females is practically the same, with » equal to 
187,700 calories. The plotted line gives a better fit for the parthe- 


1 Brown, L. A., and Crozier, W. J., J. Gen. Physiol., 1927, xi, 25. 
2 Crozier, W. J., J. Gen. Physiol., 1924, vii, 123. 
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TABLE I. 


Showing data for rates of killing of parthenogenetic females, sexual females and 
males of Daphnia magna at temperatures 35° to 41° C. The times given are those 
for 50% dead. The durations of exposure at each temperature ranged from 
those that killed 100% down to those that failed to kill the animals at all. 


AG) Number of Time in 1/time x 104 
animals seconds (Rate) 
Parthenogenetic females 376 5280 ' 1.89 
35 |Sexual females 238 7200 1.39 
Males 251 8160 1.23 
Parthenogenetic females 503 2460 4.07 
36 |Sexual females 204 4860 2.06 
Males 175 3600 2.78 
Parthenogenetic females 430° 600 16.7 
37 |Sexual females 272 1440 6.94 
Males 560 1440 6.94 
'|Parthenogenetic females 504 260 38.5 
38 |Sexual females 275 336 29.8 
Males 386 288 34.7 
Parthenogenetic females 409 104 96.2 
39 |Sexual females 168 118 84.7 
Males 145 56 179.0 
Parthenogenetic females 350 40° 250.0 
40 |Sexual females 148 65 154.0 
Males 161 33 303.0 
41 'Parthenogenetic females 335 23 435.0 


nogenetic females than for the sexual females. This may be due 
in part to the fact that fewer animals were used in determining the 
velocities of killing in the latter form, but probably is due to the 
greater difficulty in getting animals of equivalent ages in the case of 
the ephippial females. The thermal increment for the males is 
somewhat different than that for the females, due to the presence of 
a “break’’® at 37°. The exact slope of the graphs above and below 
this point cannot be given much weight, because the temperature 
range is limited. On the whole the sexual female more nearly re- 
sembles the parthenogenetic female, according to its temperature 
characteristic, than it does the other sexual form, the male. 

It is interesting to note that data for the parthenogenetic females 
of this species from earlier work of v. Transehe,* when plotted 
in the same manner, shows a break at 38° with a comparable value 
(177,500) of the temperature characteristic above this temperature. 
An exact comparison cannot be made, however, as he used a differ- 


3 Crozier, W. J., J. Gen. Phystol., 1925, ix, 525. 
4von Transehe, N., Arch. ges. Physiol., 1913, eliii, 323. 
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ent end point for the death of his animals than was used in the 
present experiments. 


@ Portbenogenetic? 
© Sexual? 


30 


Log rate of kslling 


5 


320 32.2 S24 


YT "abs, x 10° 
Prasat 
Logarithms of the rates of killing (see Table I, last column) of partheno- 
genetic females, sexual females, and males of Daphnia magna plotted against the 
reciprocals of the absolute temperatures. The temperatures Centigrade range 
from 35° to 41°. The values of the thermal increments (“) are caleulated from 
the equation given in the text. 
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Nitrogen and Sulfur Metabolism of Diabetic Children. 
GENEVIEVE STEARNS anp G. CLINTON KNOWLTON. 
(Introduced by J. D. Boyd.) 


From the Department of Pediatrics, State University of Iowa. 


The excretion of nitrogen and sulfur in the urine of 36 diabetic 
children of from 2 to 15 years of age has been studied in an at- 
tempt to gain more information concerning the protein metabolism 


Fat ABSORPTION Hoo 


of controlled diabetic children on diets high in protein. With a 
very few exceptions, these children were receiving approximately 
2 gm. of protein per kilo body weight, the ratio of the gm. of nitro- 
gen per gm. of sulfur in the different diets varying from 10.3 to 
13.4. Data were collected during a total of 47 periods of 3 to 4 
days each. 

The N:S ratios of the urines approximate those of the diet rather 
closely (ranging from 10.9 to 16.6), with a definite tendency to be 
slightly higher. Children who were much underweight and were 
gaining rapidly showed the largest increases, while 4 rather fat, 
phlegmatic children showed urinary N:S ratios almost identical 
with those of the diets. Three adolescent girls, whose urinary N:S 
ratios were but slightly above the diet ratio, were kept on a lower 
protein diet (1 gm. per kilo) for about 3 months. At the end of 
this time the N balances were barely positive, but the N:S ratios of 
the urines were definitely increased. 

These data have been interpreted as indicating a slight but defi- 
nite tendency on the part of the growing child to retain a sulfur-rich 
protein for anabolic needs. 
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Fat Absorption on High Fat Diets. 


J. D. BOYD. 


From the Department of Pediatrics, State Unwersity of Iowa. 


The subjects of this study were 31 diabetic children, from 2% to 
15 years of age. Food with a caloric equivalent sufficient for full 
activity was provided, supplied chiefly as fat, with a potential 
fatty-acid: glucose weight ratio of 11:1. In most instances, pa- 
tients were aglycosuric. Three day collections were made under 
expert supervision, using the usual technique. In some instances 
the total fecal output was dried and finely ground before analysis; 
in others aliquot portions of the output, thoroughly mixed, were 
analyzed without preliminary drying. Total fat was determined 
according to a modification of a method suggested by Eckstein’ as 
most suitable for the purpose. In general it consists of prolonged 
dehydration and extraction with successive quantities of absolute 
alcohol, followed by chloroform. The combined extracts after 


1 Eckstein, H. C., personal communication. 
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evaporation to dryness in the cold are extracted with petroleum 
ether, the extract filtered, desiccated and weighed. Known amounts 
of butter oil were recovered with but small error by this method. 

The average total daily output of the ether-soluble substances was 
4.43 gm. per child. Compared with the individual daily intake, 
the excretion was equivalent to from 0.75% to 6.5% of the amount 
of fat ingested, with an average value of 2.56%. These patients 
were receiving daily approximately 3 gm. of fat per pound of body 
weight, constituting about 75% of the total calories. The reten- 
tion is similar to that found in children receiving the usual fat in- 
take, which comprises about 30% of the total calories. 

This study confirms the observations of others that fat absorption 
in the healthy person is practically complete, even with a high fat 
intake. It also indicates that the adequacy of fat digestion in dia- 
betic children is not demonstrably diminished. 
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Glycogen Formation under Amytal Anaesthesia. 


H. M. HINES, C. E. LEESE anp A. P. BARER. 
From the Department of Physiology, State University of Iowa. 


In a previous report’ it was pointed out that dogs under amytal 
anesthesia exhibited a decreased capacity to assimilate injected glu- 
cose. Preliminary to a study of factors influencing the distribution 
of injected glucose, it was desirable to know whether this effect of 
amytal was a quantitative one affecting all tissues or whether its 
effect was limited primarily to certain tissues. 

A comparison of glycogen formation in the unanesthetized and 
anesthetized (amytal) animal has been made in experiments on 
8 dogs. Samples of liver and muscle tissue frog glycogen determina- 
tions were quickly removed under light ethylene anesthesia. One 
hour later glucose was injected at the rate of 3 gm. per kilo of body 
weight per hour for a period of 3 hours. One hour later when the 
blood sugar had returned to approximately its original value, sam- 
ples of tissue were removed from the opposite side for analysis. 

It was found that approximately the same increase in muscle gly- 
cogen had occurred in animals with or without amytal anesthesia. 
(Table I.) However, the increase in liver glycogen was over twice 


1 Hines, H. M., Boyd, J. D., and Leese, C. E., Am. J. Physiol., 1926, Ixxvi, 293. 
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as great in the unanesthetized animals as in the experiments in 
which the glucose injections were made under amytal anesthesia. 
Because of this finding we believe that animals under this anesthetic 
are not suitable for experimentation in problems concerning carbo- 
hydrate storage. 


TABLE I. 
Glycogen increase in gm. per 100 gm. of tissue. 
With amytal Without amytal 
No. Liver Muscle No. Liver Muscle 
1 eye} 95 5 4,39 63 
2 2.63 .20 6 5.72 59 
3 1.59 54 7 4.16 18 
4 2.23 .20 8 3.52 52 
Avg. 2.05 AT Avg. 4.45 48 
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Effect of Pituitrin Administration on Rate of Disappearance of 
Injected Substances. 


H. M. HINES, H. R. D. JACOBS anp C. E. LEESE. 
From the Department of Physiology, State Uniwersity of Iowa. 


In previous investigations by the authors,” * it was found that 
pituitrin administration resulted in a decreased rate of removal of 
injected fluid and glucose by the tissues of the unanesthetized dog. 
This report is concerned with the effect of pituitrin on the removal 
from the blood stream of intravenously injected chlorides and a col- 
loidal dye, Brilliant Vital Red. The former is of interest because 
the work of other investigators tended to show that the diuretic- 
antidiuretic action of pituitrin may be due to an effect on electrolyte 
distribution. 

Unanesthetized dogs deprived of food and water for a period of 
20 hours were injected with an isotonic or hypertonic (5 times iso- 
tonic) Ringer’s solution at a rate of 15 or 25 cc. per kilo body 
weight per hour by the continuous intravenous method. At times 
commercial pituitary extracts in amounts of .05 to .08 cc. per kilo 


1 Hines, H. M., Leese, C. E., and Boyd, J. D., Am. J. Physiol., 1927, Ixxxi, 27. 
2 Hines, H. M., Leese, C. E., and Jacobs, H. R., Am. J. Physiol., 1927, Ixxxiii, 


269. 
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per hour were added to this solution. Studies were made of plasma 
chloride changes, chloride output in urine and relative blood vol- 
ume changes as calculated from hemoglobin and plasma protein 
changes. The amount of chlorides retained by the tissues was cal- 
culated from the difference between the amount injected and that 
present in urine and blood. The small amount of chlorides that the 
animal would have eliminated without chloride administration has 
been neglected in these calculations. The effect of pituitrin on rate 
of disappearance of Brilliant Vital Red from the blood was deter- 
mined by comparing the plasma dye concentration following the 
injection of 15 mg. per kilo of body weight at intervals of 1/10, 
142, 3%, 6 and 9 hrs, after its administration. Controls were run 
on all animals and the order of the control and pituitrin experiments 
was alternated in the different animals. 

When isotonic Ringer’s solution was injected for a period of 2 
hours the plasma chlorides showed an average increase of 34 mg. 
(NaCl) as compared to an increase of 43 mg. in the same animals 
with Ringer’s and pituitrin. When hypertonic Ringer’s was in- 
jected the increase was 89 and 144 mg. respectively. Table I sum- 
marizes the average values obtained for the-distribution of the in- 
jected chlorides in experiments on 6 animals. It is to be noted the 
effect of pituitrin was to lessen the amount of chlorides taken up 
by the tissues from the blood stream. This effect is more marked 
in the experiments with isotonic solutions. Little effect was noted 
on the amount of chlorides eliminated by kidney. This suggests an 
extra renal action of pituitrin as being the major factor involved. 
In the experiments with isotonic Ringer’s solution the urine chloride 
concentration averaged 1.96% (NaCl) as compared to 1.53% with 
Ringer’s and pituitrin. In the experiments with hypertonic solu- 
tions the concentrations averaged 1.57% and 2.08% respectively. 
Pituitrin administration was found to retard the rate of removal of 


TABLE I. 
Distribution of Injected Chlorides (Averages). 


% excreted | % found in | % calculated |% excreted in 
Nature of Injection | during injec- blood to enter |3 hr. post in- 
tion period stream* tissues” jection period 
Isotonic Ringer’s 29.1 27.2 43.7 34.4 
Isotonic Ringer’s 
and Pituitrin 27.4 48.7 23.9 45.5 
Hypertonic Ringer’s 14.0 27.3 58.7 61.9 
Hypertonic Ringer’s 
and Pituitrin 23.4 33.6 43.0 57.7 


* At the end of the injection period. 
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Brilliant Vital Red from the blood stream in experiments on 5 out 
of 8 animals. Experiments on 3 animals showed no appreciable ef- 
fects. Blood volume as determined by hemoglobin changes was not 
altered in the Vital Red studies. These and previous findings lend 
support to the idea that many of the effects of pituitrin adminis- 
tration are due to a lessened exchange of material between the blood 
and tissues. 
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Effect of Various Ions upon the Heart Rhythm of Crayfish 
(Cambarus clarkii). 


V. F. LINDEMAN. (Introduced by O. M. Helff.) 


From the Zoological Laboratory, State Unwersity of Iowa. 


Using perfusing solutions of various salts approximating in ionic 
concentrations those found by Griffith’ to be present in the blood of 
Astacus fluviatilis, an attempt was made to determine the effect of 
the Na, K, Ca, and Mg ion upon the intact heart of the Crayfish 
(Cambarus clarku). For comparative purposes a control perfus- 
ing solution containing 1% NaCl+0.028%—KCI+0.024% CaCl, 
was employed. Such a solution applied to the heart maintained the 
normal rhythm for a period of several hours when perfused at a 
temperature of 25+0.1 degrees centigrade. Graphic records were 
obtained of the heart rhythm while being perfused with the various 
solutions. 

In determining the effect of the Na ion, 3 perfusing solutions 
were employed, viz.: A pure solution of 1% NaCl, one containing 
2% NaCl+0.028% KCI+0.024% CaCl. and one containing 
0.028% KCI+0.024% CaCl. Both solutions containing Na pro- 
duced a marked increase in rate and amplitude of the beats coupled 
with a loss in tone. The pure 1% solution had an especially marked 
effect upon the tone. The solution lacking Na produced a sharp in- 
crease in the tone accompanied by a loss in amplitude and rate, the 
heart generally stopping in diastolic arrest in less than 20 minutes. 
It may be noted in this connection that Carlson,” working upon 
Limulus, found that the Na stimulates the heart and increases the 
amplitude of the beats. Hogben® noted that in Maia and Homarus 
a pure solution of NaCl produced an almost immediate increase in 


1 Griffith, A. B., ‘‘The Physiology of the Invertebrata.’’ "New York, 1892. ; 
2 Carlson, A. J., Ergebnisse der Physiol., 1909, viii, 372. 
3 Hogben, L. T., Quar. J. Ex. Physiol., 1925, xv, 263. 
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tone, resulting shortly in systolic arrest. Rogers* observed that 
NaCl had the power of restoring rhythmatic contractions in the 
heart of the crab (Brachnotus nudus). It is concluded from the 
present work that the Na ion increases the rate and amplitude and 
decreases the tone of the crayfish heart and is, therefore, concerned 
in the regulation of normal heart rhythm. 

Similar experiments were performed with solutions of KCI and 
CaCl,. A pure solution of 0.024% CaCl, produced a sharp in- 
crease in tone and a slight decrease in the rate. Increasing the CaCl, 
the control perfusing solution affected the rate only, the latter being 
decreased slightly. A pure solution of 0.028% KCl invariably de- 
pressed the rate and amplitude but had slight if any effect upon the 
tone. The removal of K from the control perfusing solution re- 
sulted in systolic arrest’of the heart in less than 30 minutes. Normal 
rhythm could subsequently be restored only upon the replacement of 
KCl in the perfusing solution. In regard to the effect of K and Ca 
upon the heart rhythm of other closely related species, Hogben® 
finds that in Maia an excess of K produces systolic arrest of the 
heart. Carlson’ observed that K and Ca both produced depressor 
action upon Limulus heart muscle. The present work is similar to 
the above in that K and Ca depress the rate and amplitude and in- 
crease the tone of the Crayfish heart, the Ca ion having an espec- 
ially pronounced effect upon the tone. 

The intact heart of the Crayfish was found to beat normally in the 
absence of Mg from the perfusing solution. Small additions of 
MgCl, to the control perfusing solution had no effect upon the nor- 
mal rhythm. However, when the concentration of MgCl, was con- 
siderably increased (to about 0.1%) the rate decreased somewhat. 
The results obtained indicate that the Mg ion is not essential for the 
maintenance of normal heart rhythm in the Crayfish. 

Normal perfusing solutions in which the hydrogen ion concen- 
tration had been altered by means of HCl, CO., and NaOH pro- 
duced no marked effects upon the normal heart rhythm within the 
range of pH 5.5 to 9.0. Decreasing the pH below 5.5, however, 
resulted in a marked increase in tone. Hogben? likewise noted that 
the hearts of Homerus and Maia were extremely insensitive to 
changes in hydrogen concentration and that the heart would con- 
tinue to function normally in a perfusing solution having a pH as 
low at 5.6. It is evident, therefore, from the present results, that 
the crayfish heart is capable of marked adaptation in this respect 
and can maintain its normal rhythm within a considerable range of 
hydrogen ion concentration. 


4 Rogers, ©. G., J. Exp. Zool., 1905, ii, 237. 


Western New York Branch. 


University of Rochester, May 12, 1928. 
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A Method of Graphic Registration of Heart Sounds. 


C. J. CAMPBELL. (Introduced by F. P. Knowlton.) 
From the Laboratory of Phystology, College of Medicine, Syracuse University. 


The method is an adaptation of the “‘ultramicrometer” described 
by Dowling.* A Hartley circuit is used. A condenser microphone 
and 2 “pancake” inductance coils of 85 and 100 turns each form 
the oscillating circuit. 

Because the electrical changes to be recorded are of relatively 
short duration, the “zero shunt” described by Dowling is not used. 
A variable non-inductive resistance is placed in the plate circuit and 
the “ultramicrometer” is coupled to a string galvanometer through 
a variable, decade condenser. This does away with the necessity of 
compensating for the “zero” plate current of the oscillator. In ad- 
dition it furnishes a means of tuning the recording circuit. 

Using a very light, tightly stretched string and a rather crude 
condenser microphone made from an antiquated telephone transmit- 
ter, we have been able to record sounds up to 650 double vibrations 
per second. Harmonics up to the 6th partial of spoken sounds 
showing a fundamental rate of about 100 are readily recorded. 
With a well constructed microphone the characteristics of the ordi- 
nary galvanometer string would be the limiting factor in recording 
sounds of high frequency. No attempt has been made as yet to 
determine the limits imposed by the string that we are using. 

The microphone is placed directly on the chest wall. A hole 
Grilled in the “mouthpiece” maintains atmospheric pressure in the 
vibrating column of air. The main source of “noise’’ seems to be 
the vibration of the elements of the electron tube. Mechanical 
shielding of the tube is necessary. 

The heart sound records obtained resemble those made with Ein- 


1 Dowling, J. J., Phil. Mag., 1923, xlvi, 87. 
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thoven’s “Saitenphonograph”.? The 3rd heart sound appears in the 
records of all of the few subjects examined. So far we have had 
opportunity to obtain a record from only one case showing a heart 
murmur. 
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Extracellular Production of Toxin by Clostridium botulinum. 


OC. N. STARK, J. M. SHERMAN anp PAULINE STARK. 


From Cornell University, Ithaca, New York. 


It is well known that bacterial free filtrates containing the toxin 
of Clostridium botulinum increase in toxicity when mixed with cer- 
tain substances such as normal blood serum and non-specific anti- 
toxins: The observed increases have, as a rule, been relatively small 
(2 to 10 fold’) and the observations have been variously interpreted 
by the several investigators. The possibility that the toxin might 
be produced extracellularly by the action of the enzymes of the 
organism on a suitable substrate has not been seriously entertained 
by the more prominent workers in this field; on the contrary, the 
belief is generally held that the toxin is produced only intracellularly. 

From our own work with Clostridium botulinum (Type A) we 
have been led to the conclusion that the toxin is produced entirely 
intracellularly, or nearly so, in some media, while it may be pro- 
duced both intracellularly and extracellularly in certain other media. 

If a bacterial free filtrate of the botulinum organism is mixed 
with sterile skimmed milk and the mixture incubated at 37° C. until 
proteolysis ensues, a material increase in toxicity takes place. This 
is illustrated by the example given in Table I. In this experiment 1 
part of the culture filtrate was mixed with 4 parts of sterile skimmed 
milk and the mixture incubated at 37° C. for 4 days. As a control, 
some of the same filtrate was incubated alone at the same tempera- 
ture for the same period of time. After incubation, series of guinea 
pigs were inoculated with, (1) the incubated filtrate mixed with 4 
parts of sterile physiological salt solution, (2) the incubated filtrate 
mixed with 4 parts of sterile skimmed milk within an hour previous 
to inoculation, and (3) the incubated filtrate-milk mixture referred 
to previously. 


? Einthoven and Hoogerwerf, Pfluger’s Archiv., 1924, cciv, 275. 
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TABLE I. 
Action of Botulinum Filtrate upon Milk—4 to 1 Mixture. 

ec. given 1 1/10 1/100 1/1000 1/5000 
NaCl Solution and Filtrate . 

(Mixed after incubation) + — = = = 
Milk and Filtrate 

(Mixed after incubation) + + — = a= 
Milk and Filtrate Mixed 

(Ineubated 4 days at 87° C.) + + a SF = 


This result has been obtained again and again and we feel that 
these results together with certain other observations lend support 
to the view that the toxin may be produced extracellularly by the 
action of the enzymes of the organism on certain protein sub- 
strates. Similar results have been obtained with purified casein so- 
lutions in place of skimmed milk, and likewise when the filtrate is 
incubated with a suspension of sterile yeast cells. On the other 
hand, we have not succeeded in demonstrating a comparable in- 
crease in toxin when the filtrate is allowed to act upon peptone, ash- 
free gelatin, extract of fresh beef (in concentrations used in bac- 
teriological media), and trypsin digested milk. While the trypsin 
digested milk yielded a greater increase in toxicity than the other 
substances which are listed as giving negative results, the increase 
was not comparable to that obtained from normal skimmed milk. 
This is suggestive. 

That the increased toxicity obtained by the action of botulinum 
filtrate upon skimmed milk is due to an increase in the specific toxin 
is indicated by the fact that this toxicity was completely counter- 
acted by a type A antitoxin procured from a biological supply house. 


4049 


Chronic Barbital Poisoning in the Rabbit. 


THEODORE KOPPANYI, M. S. DOOLEY anp R. K. BREWER. 


From the Departments of Pharmacology and Physiological Chemistry of 
Syracuse University. 


Clinically chronic barbital poisoning has been observed repeated* 
ly. On the other hand no observations upon the effects of repeated 
injections of this drug upon animals seem to have been reported. 
The desirability of comparing similarities of symptoms in man and 
in laboratory animals is obvious. 
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At the start of a 12 week period rabbits were injected daily with 
a dose of 0.03 gm. of soluble barbital which was gradually increased 
to reach 0.15 gm. at the end of the period. 

At the end of the 12 week period there were no appreciable 
changes in weight, heart and respiratory rates, appearance of the 
skin and hair coat, in the amount and character of stools, whereas 
the urine output seemed to be slightly diminished. There was un- 
doubtedly a marked vasodilatation in the animals as evidenced by 
the congestion of the ears. At the end of the period the blood sugar 
level was found to be normal. 

The most outstanding effects produced were upon the central ner- 
vous system. There was a marked increase of irritability and rest- 
lessness. They developed a very peculiar disturbance in gait. The 
movements of the fore limbs were quite normal. The hind limbs, 
however, showed a very decided backward thrust, such as one 
might expect were the rabbits attempting forceful movements on 
a very slippery surface. In this connection it should be recalled 
that in chronic barbital poisoning in human subjects one frequently 
sees cerebellar ataxy. The motor phenomena described above re- 
semble the “rebound” seen in man. 
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The Effect of Subcutaneously Injected Epinephrin in Normal 
Human Subjects. 


THEODORE KOPPANYI. 


From the Department of Pharmacology, Syracuse University. 


The conditions under which subcutaneously injected epinephrin 
gives a pressor effect in the dog, have been studied by Luckhardt 
and Koppanyi,’ who found that, when the site of injection has been 
massaged, there was a rise in blood pressure of from 15 to 180 mm. 
of Hg. following each massage. Lilienthal? used this method in 
the treatment of asthma and shock in man and obtained pressor 
responses upon massaging the injected area, for nearly 48 hours fol- 
lowing the injection of 0.3 cc. of epinephrin 1:1000. The blood 
pressure elevations he obtained were comparatively slight (7 to 10 
mm. of Hg.). In view of these observations it seemed desirable to 


1 Luckhardt and Koppanyi, Am. J. Physiol., 1927, lxxxi, 436. 
* Lilienthal, J. Am. Med. Assn., 1928, xe, 1192. 
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investigate the action of subcutaneously injected epinephrin in nor- 
mal human subjects. 

Six young healthy medical students were subjected to subcutan- 
eous epinephrin injections (0.4 cc. of a 1:1000 solution). Before 
injection the normal systolic and diastolic blood pressure and the 
heart and respiratory rates were determined. From 10 to 15 min- 
utes following the injection of epinephrin there was a rise in blood 
pressure of 30 to 50 mm. of Hg., a slight increase in the heart and 
respiratory rates without any massage. The injected area was 
blanched, the face pale, there was a slight muscular twitching in 
the arms and legs; and a thumping, palpitating heart was evident. 
The subjects felt slight head-ache, throbbing in the head, some 
nausea, the mouth was dry and there was in some cases subjective 
sensation of warmth, in others the hands and feet felt cold. Ner- 
vousness and general feeling of anxiety were evident in most sub- 
jects, whereas one subject appeared to be in a fighting mood. 

The injected areas were massaged from 15 minutes to 48 hours 
following injections. In the course of the 48 hours the area was 
massaged about 25 times. On the whole, all the symptoms which 
appeared following epinephrin injection without massage, could be 
duplicated by massaging the injected area, for about 48 hours. They 
were, however, much less marked, the blood pressure rises for in- 
stance being seldom more than from 7 to 15 mm. of Hg. The rise 
was practically the same when one massaged the area 20 minutes or 
20 hours following the injection. One subject developed constipa- 
tion following the injection. 

Comparing the results obtained in the dog and in man, it is evi- 
dent that (a) there is a hemodynamic effect following the hypoder- 
mic injection of epinephrin in man even without massage, whereas 
no such effects occurred in the dog. Apparently in man epinephrin 
is more readily absorbed from the subcutaneous tissues, than in the 
dog. (b) Both in man and in dog the hypodermic epinephrine 
depot is not depleted for from 22 to 48 hours and may be utilized 
to produce hemodynamic effects upon massage. The blood pressure 
rises following massage are more marked in the dog than in man. 
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Effect of Ash of Liver on Blood Regeneration in Pernicious Anemia. 


C. A. ELDEN anp WM. 8S. MC CANN. 


From the Department of Medicine, University of Rochester School of Medicine 
and Dentistry. 


In connection with experiments conducted by Whipple, Robscheit- 
Robbins, Elden, and Sperry on the effect of ash of liver on blood 
regeneration in dogs,’ observations were made of its effect in 3 
cases of pernicious anemia. 

The first of these (12986, Strong Memorial Hospital) was a 
woman, 55 years of age, with typical pernicious anemia. The hem- 
oglobin was 20% (2.9 gm. per 100 cc.). The red cell count was 
750,000. There was leucopenia, thrombocytopenia, marked aniso- 
and poikilocytosis, occasional normoblasts and stippled macrocytes. 
The reticulocytes constituted 1% of the erythrocytes. From Feb- 
ruary 8-25, 1928, the patient received 3 gm. of ash of beef liver 
daily, which represented 369 gm. of raw liver. The reticulocytes 
rose to 3% on the second day, 5 on the third, 6.5 on the fourth, 7 on 
the fifth and sixth days. The erythrocytes and hemoglobin remained 
unchanged. The leucocytes rose slightly on the sixth day. The 
patient was in a precarious condition due to the onset of a severe 
upper respiratory infection. She took little food of any kind, and 
the diet contained none of the foods known to be active in blood re- 
generation. With the onset of the intercurrent infection it was de- 
cided to give a transfusion of 500 cc. of citrated blood, which was 
done on the eighth day. Following this the reticulocytes decreased 
to 2% on the tenth day and remained at 1% throughout the re- 
mainder of the period. The hemoglobin rose to 32% and erythro- 
cytes to 1.2 millions and remained at this level throughout the re- 
maining period of 11 days. All evidences of regeneration were at 
a standstill after transfusion. On February 26th Minot’s liver ex- 
tract, No. 343, was given, equivalent to 300 gm. of liver daily. On 
the fifth day thereafter the usual signs of a remission appeared. 
The reticulocytes rose to a maximum of 12% on the seventh day. 
The patient subsequently had a complete remission. 

The second patient (Strong Memorial Hospital No. 13857) was 
a woman of 60 years, with a typical pernicious anemia. The hemo- 
globin was 26%, erythrocytes 1.12 millions, leucopenia, aniso- and 


1 Robscheit-Robbins, Elden, Sperry, and Whipple, Proc. Soc. Exp. Bion. AND 
Mep., 1928, xxv, 416. 
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poikilocytosis, a few normoblasts, and punctate basophilia. The 
platelets were considerably reduced. 

The patient was first given the whole ash of liver in doses amount- 
ing to from 3.0 to 4.5 gm. per diem, representing 369 to 387 gm. 
raw liver. Subsequently the ash was treated with hydrochloric 
acid to dissolve it, the acid was neutralized, and the salts evapo- 
rated to dryness, this was given in equivalent doses. Finally, Minot’s 
liver extract 343 was given in equivalence of 300 gm. liver. 

The course of events is best shown in the graphical chart, Fig. 1. 


Hpmminisle il aabraieelateiaetlela| 
oMea Rigel spielsteL Prep 


peailic nic ladewanal 
ere eA PREeT 


‘ 
| a’ 


ee 


Hii 


ea 
le 


Fie. 1. 
Effect of liver ash compared with Minot’s Liver Extract No. 343 in pernicious 
anemia. 
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During the period of 22 days in which liver ash was given, many of 
the preliminary phenomena of a remission were observed. The 
hemoglobin rose from 26 to 37%, the erythrocytes fluctuated from 
1.2 to 1.5 millions. The leucocytes increased from 2500 to 7000. 
The reticulocytes began to increase on the 7th day and reached a 
maximum of 6.5% on the 17th day, remaining at about that level 
until further elevated by the administration of the liver extract. 

The signs of beginning regeneration just enumerated began to 
diminish as soon as the soluble salts of the liver ash were given. 
After a few days it was determined to discontinue the ash experi- 
ment. When Minot’s liver extract was given a true remission of the 
disease began. 

A third patient with pernicious anemia received the soluble salts 
of the liver ash for a period of a week. There was no evidence of 
any activity of marrow tissue observed, either in the total blood 
count and hemoglobin and leucocytes or in the percentage of reticu- 
locytes. 

These results are reported as a supplement to the experiments of 
Whipple and Robscheit-Robbins on the effects of liver ash and in- 
organic substances on the blood regeneration of dogs made chron- 
ically anemic by repeated bleedings. 

Conclusions: 1. The administration of the ash of liver to 2 pa- 
tients with typical pernicious anemia resulted in the appearance of 
some of the preliminary phenomena of a remission, in particular an 
increase in the percentage of reticulocytes. In neither case did a 
true remission occur until Minot’s liver extract 343 was given. 

2. The substance responsible for the above was apparently lost 
or inactivated by dissolving the ash in hydrochloric acid, neutraliz- 
ing with NaOH, and evaporating the salts to dryness. 
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Blood Regeneration in Severe Experimental Anemia. Influence of 
Inorganic Elements. 


G. H. WHIPPLE, F. 8. ROBSCHEIT-ROBBINS, ©. A. ELDEN anp 
W. M. SPERRY. 


From the Departments of Pathology and Biochemistry, University of Rochester 
School of Medicine and Dentistry. 


We have recently reported in these ProceEepinGs' a rather start- 
ling reaction to the inorganic ash of liver, kidney and apricots. This 
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ash incorporated in a standard anemia diet? given to dogs kept con- 
stantly anemic by bleeding will effect a notable increase in blood 
hemoglobin production above control periods. This may amount to 
30 to 50 gm. hemoglobin per 2-week period. 

We have made various analyses of these ashes and from such 
data have made various synthetic ash compounds, but such synthetic 
mixtures so far have not proved to be potent. These experimental 
data will be published in due time. 

We wish to report briefly our findings when these dogs are given 
various simple salts added to the standard ration. It is apparent 
that in the doses given iron is more potent than either copper or zinc. 


TABLE I. 
Hemoglobin Regeneration and Inorganic Elements. 


Amount Hemoglobin Number of 
Minerals per day produced per | experiments 
2 weeks 
mg. gm. 

EWE A GC CON GLOW cer tert sercke ts cacsteeerecse 2— 5 

Grom a (Chlorzde)) ieee set eee eee. 25 0—10 6 
romp (CLETALS \psce ce ease cence tees colo 60 10—70 2 
OMEGCCTENA UC) iacce sc eee nes Ayan tee ce eet se 300 40—70 4 
Copperm (tartrate) sec. et ee 40 0 2 
Coppers CSwltates) is ee ecs tee ects sees 65 1183 2 
Copper (tartrate) + iron (chloride)} 40+ 140 27 il 
Copper (tartrate) + iron (chloride)| 20+ 36 27 1 
Copper (tartrate) + iron (chloride)}| 40+ 70 60 1 
Zi Cn (CHUL OR UGC) 9 Sere seetee eee eee ee eee 11 20 2 
Zine (chloride) + copper (tartrate)} 24-4 40 9 1 
Manganese (peptonate) ..............---- 110 0 cL 
Aluminum (sodium sulfate) ............ 38 0 2 
Arsenic (potassium arsenite) .......... 2 0 2 
Amitamnioniy enc@hlOride))) sereceee- eee occeeeoee- 9 0 it 
Wodidemy (so dauma) gyeteec sts cc cnc cae 420 0 a 


* Standard bread ration per 300 gm. contains 18 mg. iron. a 
Values of copper, iron, zinc, aluminum, arsenic, antimony and iodine are given 
in mg. of the element. The manganese is given in mg. of the peptonate. 


These observations dealing with copper salts are of considerable 
interest when contrasted with the recent reports of Hart, Steen- 
bock, Waddell and Elvehjem,? who report a distinctly favorable 
reaction to copper salts and a negative reaction to iron salts. These 
distinct differences between our experiments and those of the Wis- 


1 Robscheit-Robbins, F. S., Elden, C. A., Sperry, W. M., and Whipple, G. H., 
Proc. Soc. Exp. Brot. AND MED., 1928, xxv, 416. ‘ 

2 Whipple, G. H., and Robscheit-Robbins, F. 8., Am. J. Physiol., 1925, lxxii, 
395. 

3 Hart, E. B., Steenbock, H., Waddell, J., and Elvehjem, C. A., J. Biol. Chem., 
lxxvii, 797. 
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consin investigators must be explained on the basis of animal differ- 
ences or anemia differences. They use rats made anemic by faulty 
diets and we use dogs made anemic by constant bleeding to a stand- 
ard anemia level. 

Early in our anemia experiments (1923) Robscheit-Robbins and 
Whipple observed that an excess of a salt mixture (McCollum and 
Simmonds* minus iron) caused a distinct increase in hemoglobin 
production over control periods. The control bread ration con- 
tained these same salts but a large excess added would cause an in- 
creased hemoglobin output. It could not be that these salts were 
incorporated in the hemoglobin molecule, so this reaction might be 
called ‘‘catalytic.”” We feel that these large doses of iron reported 
here, which are probably 10 times or more in excess of the body 
needs, cause a similar salt reaction of “catalytic” nature. There 
must be a readjustment of the internal protein metabolism so that 
much more hemoglobin is produced, there being an excess of iron 
at all times. 

The doses of copper, zinc and other metals are close to the toxic 
dosage. We intend to extend these observations, using a variety 


of dosage and combinations of various salts. This is a progress 
report. 


4 McCollum, E. V., and Simmonds, Nina. J. Biol. Chem., 1918, xxxiii, 63. 


Wisconsin Branch. 


University of Wisconsin, May 9, 1928. 
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Introduction of Iodized Oil into Respiratory Tract of Dog. 


W. E. SULLIVAN, K. F. FRIEDBACHER, E. MC KINLEY. 


From the Department of Anatomy, University of Wisconsin. 


While the introduction of substances opaque to the X-ray was 
begun as early as 1905 it was not until the work of Sicard and 
Forrestier’ in 1921 that the practice became general. They used 
a chemical combination of iodine and poppy-seed oil which is called 
lipiodol. This is now in general use in diagnosis and in limited 
use in therapy. Our immediate interest was whether it injured a 
normal healthy lung. 

During the past 2 years we gave dogs repeated doses of lipiodol. 
During the year 1926-27 most of the Os was done by M. I. 
Smedal and P. A. Duehr. 

In one group the dogs were given 2 cc. per kilo body weight and 
repeated when their urine became iodine free. This period varied 
from 23 to 67 days. The first 4 dogs belong to this group. In the 
remaining dogs the treatment was empirical as is often the case in 
the clinic. Five small dogs averaging about 8 kilos were selected 
and the oil introduced at convenient periods. 

In both groups the several methods of administering the oil were 
used. Errors as well as hits are recorded so that one may have an 
idea of how much oil each dog received. 

No. 1 received 10 cc. in the right lung Jan. 1; 10 cc. in the pre- 
tracheal fascia Feb. 17; autopsied April 26. 

No. 2 received 10 cc. in both lungs Feb. 26; 10 cc. in the stomach 
March 26; 10 cc. in both lungs April 2; autopsied May 3. 

No. 3 received 7 cc. in both lungs Feb. 17—most of this was 
soon coughed up and swallowed; 7 cc. in both lungs Feb. 26; 12 cc. 
in both lungs April 23; autopsied May 4. 

No. 4 received 12 cc. in both lungs April 23; autopsied May 4. 


1 Forrestier, J., Radiology, 1926, vi, 303. 
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No. 5 received 5 cc. in the left lung Dec. 20; 5 cc. in both lungs 
Jan. 3 and 21; 8 cc. in the pretracheal fascia Feb. 17; 8 cc. in the 
right lung and stomach March 19; 9 cc. in the left lung March 26; 
autopsied April 27. 

No. 6 received 10 cc. in the right lung Aug. 23; 10 cc. in the 
stomach Sept. 8, 15, 27; 10 cc. in the left lung Oct. 8; 10 cc. in the 
right lung Oct. 22 and Nov. 8; 10 cc. in both lungs Nov. 22; 10 cc. 
in the right lung Dec. 5; autopsied March 16. 

No. 7 received 10 cc. in the stomach Aug. 27; 10 cc. in both lungs 
Sept. 8; 10 cc. in the right lung Sept. 15; 10 cc. in the stomach 
Sept. 27; 10 cc. in the right lung Oct. 8, 22, Nov. 8; 10 cc. in both 
lungs Nov. 22; 10 cc. in the right lung Dec. 6; autopsied March 15. 

No. 8 received 10 cc. in the right lung Aug. 23; 10 cc. in both 
lungs Sept. 8, 15; 10 cc. in the right lung Sept. 27; 10 cc. in the 
left lung Oct. 8; 10 cc. in both lungs Oct. 22 and Nov. 8; 10 cc. in. 
the right lung Nov. 22; died of hemorrhagic diarrhea Dec. 12. 

No. 9 received 5 cc. in both lungs Aug. 23; 10 cc. in both lungs 
Sept. 8; 10 cc. in the stomach Sept. 15; 10 cc. in both lungs Sept. 27; 
10 cc. in the right lung Oct. 8, 22; 10 cc. in the left lung Nov. 8; 
10 cc. in both lungs Nov. 22 and Dec. 6; autopsied March 5. 

In the first group iodine tests of the urine were made regularly 
as were also differential blood counts. While these latter were of 
interest to us we do not feel that they were accurate enough to re- 
port. While an occasional animal lost in weight their health on the 
whole was excellent. The greatest amount of oil given any one 
dog was 75 cc.; the longest period that any dog was under obser- 
vation was 205 days. 

At autopsy the lungs were studied in detail and in this we had 
the cooperation of various members of the Department of Pathol- 
ogy. Some attention was given to the other organs, especially the 
kidneys and spleen. The gross findings as a whole were negative. 
The microscopic examinations in some cases showed a small amount 
of fibrosis and in occasional areas toward the periphery there was a 
chronic passive congestion. . 

Pinkerton* recently reporting a series of observations on the use 
of various oils in diagnosis found that iodized poppy seed oil pro- 
duced practically no reaction. He, of course, was using but one dose. 


2 Pinkerton, A., Arch. of Path., 1928, v. 
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Dormancy of Spores of Cl. Acetobutylicum and Cl. Pasteurianum. 


ELIZABETH MCCOY anp E. G. HASTINGS. 


From the Department of Agricultural Bacteriology, University of Wisconsin. 


The time required for the germination of anaerobic spores fol- 
lowing single cell isolation is extremely variable, as may be seen 
from the records of 2 strictly anaerobic bacteria, Cl. acetobutylicum 
and Cl. Pasteurianum. Spores were picked with the modified Cham- 
bers micromanipulator and were immediately transferred to suitable 
culture media, beef-peptone-glucose agar, corn mash, milk, Hall’s 
brain mash, or Speakman’s synthetic medium. Sterile vaseline was 
layered onto the medium to maintain anaerobic conditions and to 
prevent evaporation during long incubation. From 100 isolations of 
Cl. acetobutylicum and 14 of Cl. Pasteurianum the 6 cultures as 
given in the table were obtained. 


TABLE I. 
The Germination Time of Single Anaerobic Spores. 
Culture Medium Time before 
germination 
Cl. acetobutylicum days 
deeNios 105 Beef-peptone-glucose-agar 11 
2. No. 105 Milk 117 
3. No. 105 Milk 222 
4. No. 70 Brain mash 19 
SN Owe sO Corn mash 21+ (*) 
Cl. Pasteurianum 
NON tO Synthetic 72 


(*) Germination between the 21st and 25th day. 


Why should a spore lie dormant for 222 days or, for that matter, 
for 11 days before germination? Conditions of temperature, avail- 
able food, and anaerobiosis were favorable during the entire period. 
As far as we know there was no change which might have acted as 
the final stimulus to germination. It was suggested that perhaps a 
spore, like a seed, needed a period of ripening after being set free 
from its mother sporangium. However, a review of the ages of 
spores when picked does not bear this out. No. 70 (4) with a dor- 
mancy of only 19 days came from a free spore in an agar colony 
96 hours old while No. 105 (3) with the extreme dormancy of 222 
days came from a stock culture in corn mash 1 year old. 

Even the extreme germination time in the table is far shorter 
than the extreme recently reported by Dickson." He found growth 


1 Dickson, E. C., Proc. Soc. Exp. Bion. AND Mup., 1928, xxv, 426. 
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in a thermal death point experiment on Cl. botulinum 72 months af- 
ter heating. However, his Cl. botulinum spores may have been in- 
jured by heating while those of Cl. acetobutylicum and Cl. Pasteur- 
ianum picked directly from stock cultures should be of unimpaired 
vitality. 

Why should some single spores, always a low percentage of those 
picked, germinate in the end. Shall we believe that the others were 
not viable when picked, died during incubation, or are still alive 
and dormant? We have no way of answering, but what we do 
know of dormancy in single spore isolations should make us very 
cautious about making definite statements that a culture is killed 
by a certain treatment or that a substance is free from anaerobic 
spores. 
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Inhibition of Ovulation and Associated Histological Changes.* 


FREDERICK L. HISAW, R. K. MEYER anp C. K. WEICHERT. 


From the Department of Zoology, Unwersity of Wisconsin. 


The idea that the corpus luteum is responsible for the inhibition 
of ovulation seems to have been first elaborated by Beard’ and by 
Prenant.*” The experimental proof of the inhibitory action of the 
corpus luteum has been attacked in many different ways. The two 
most general methods have been based on anatomical and physiolog- 
ical modifications of the reproductive tract, correlated with the 
presence or absence of a functional corpus luteum, and, changes 
produced by the injection of extracts of lutein tissue. Corner and 
Hurni’ reported negative results in an attempt to inhibit ovulation 
by injecting corpus luteum extracts in normal white rats. Loeb* 
failed to obtain consistent positive results in the guinea pig, while 
Papanicalaou’ recently reported inhibition of ovulation in the same 
animal. Pearl and Surface® were able to stop hens from laying by 
injections of water extracts of a dried commercial preparation. 


* This work has been assisted by grants from the Committee for Research on 
Problems of Sex, of the National Research Council. 

1 Beard, J., Jena, 1897. 

2 Prenant, A., Rev. Med. de 1’ Est., 1898, xxx, 385. 

8 Corner, G. W., and Hurni, F. H., Am. J. Phys., 1918, xlvi, 483. 

4 Loeb, L., Biol. Bull., 1914, xxvii, 1. 

5 Papanicolaou, G. N., J. Am. Med. Assn., 1926, Ixxxvi, 1422. 

6 Pearl, R., and Surface, F. M., J. Biol. Chem., 1914, xix, 236. 
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Kennedy’ described positive results on the rabbit for extracts made 
from a desiccated commercial preparation which were injected for 
a period of time before mating, resulting in the inhibition of ovula- 
tion. Parkes and Bellerby* reported inhibition of ovulation in 
mice by injections of an emulsion of an ether extract of the corpus 
luteum of the cow. They noted that not all of their extracts were 
potent, and that those that were soon deteriorated. Many different 
kinds of extracts have been employed by various investigators but 
the results obtained through their use are so contradictory that they 
cannot be discussed in this brief report. 

An acid alcohol extract of the fresh corpus luteum of the sow has 
been prepared in this laboratory and refined to the extent that very 
little protein remains. This preparation is capable of sensitizing 
the uterus of spayed rats and guinea pigs so that placentomata may 
be produced (Weichert).® It will relax the pubic ligaments of 
virgin guinea pigs in oestrum (Hisaw)*°; and will inhibit ovulation 
and oestrum in the normal female albino rat. Inhibition of oes- 
trum was best effected by subcutaneous injections of an amount 
equivalent to 3 gm. of fresh tissue given every 4 or 5 hours from the 
beginning of oestrum until the experiment was ended. Rats injected 
in this manner did not come into oestrum for 6 to 12 days, the 
length of time for which ovulation was inhibited depending upon 
the amount of the extract injected. Attempts are now being made 
to inhibit ovulation for a greater period and to determine at what 
stage of the dioestrous interval injections may be most effective. 

A histological study was made of the ovaries, uterus and vagina 
of the animals in which ovulation had been inhibited. The ovaries 
of these animals showed many involuting corpora lutea with the 
presence of large mature follicles in cases where oestrum had been 
inhibited for 12 days. The uterus presented the picture found in 
pregnant and pseudopregnant rats. The outer layers of the va- 
ginal mucosa were composed of tall, columnar, vacuolated cells, the 
amount of vacuolation and the growth of the vaginal mucosa be- 
ing directly proportional to the length of time for which the ovula- 
tion had been inhibited. Long and Evans" described similar his- 
tological pictures in the reproductive tract of the albino rats during 


7 Kennedy, W. P., Quart. J. Exp. Phys., 1924, xv, 103. 

8 Parkes, A. S., and Bellerby, C. W., J. of Phys., lxiv, 232. 

9 Weichert, C. K., Proc. Soc. Exp. Biov. AND Mep., 1928, xxv, 490. 

10 Hisaw, F. L., reported at the meeting of the A. A. A. S. at Nashville, Tenn., 
1927. 

11 Long, J. A., and Evans, H. M., Memoirs of the University of California, vi, 
1922. 
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pregnancy and pseudopregnancy. The only difference between the 
normal conditions as reported by these authors and that produced 
by the injection of corpus luteum extracts is one of degree. The 
height of the vaginal mucosa and the vacuolation of the same was 
greater, when ovulation had been inhibited by extracts of the corpus 
luteum, than is normally found during pregnancy and pseudopreg- 
nancy. 

In order to determine whether the corpus luteum, the follicular 
hormone or the interaction of both of these substances was respon- 
sible for the histological condition just described, these hormones 
were used separately and in combination on castrated female rats. 
The results of this study demonstrated that neither the corpus lu- 
teum nor the follicular hormone alone was responsible for the 
picture of pregnancy as found in the vaginas of normal rats, in 
which ovulation had been inhibited by injection of corpus luteum 
extracts. The experiment did show, however, that the changes oc- 
curring in the vaginas of such animals were due to the action of first, 
the follicular hormone, and, second, the subsequent effect of the 
corpus luteum hormone. The data at hand seem to indicate that 
the proliferation of the cells of the vaginal mucosa is produced by 
the follicular hormone while the corpus luteum hormone is respon- 
sible for the vacuolation of these cells. 

These results agree with the physiological relationship of these 
2 hormones, described by Hisaw,’® who found that the pelvic liga- 
ments of the virgin female guinea pig must first come under the in- 
fluence of the follicular hormone before the corpus luteum hormone 
could produce relaxation of the symphysis pubis. A similar rela- 
tionship was described by Weichert® for the production of placento- 
mata in castrated female rats and guinea pigs. Thus it seems that 
the inhibition of oestrum and ovulation is due to the corpus luteum 
hormone alone while the histological changes produced in the uterus 
and vagina are brought about through a cooperation of the follicu- 
lar and the corpus luteum hormones in which the former must act 
. before the latter can function. 
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Sympathectomy in the Goat. 


O. A. MORTENSEN, K. F. FRIEDBACHER anp R. H. QUADE. 
(Introduced by W. E. Sullivan.) 


From the Department of Anatomy, University of Wisconsin. 


Interest in the relation between the sympathetic nervous system 
and the striated limb musculature was revived by the experiments 
of Hunter and Royle.* They described a loss of plastic tonus in the 
hind limb of the goat and in the wing of the fowl following the 
severence of the sympathetic connections to these parts. By the loss 
of plastic tonus they meant the loss of an intrinsic muscular sup- 
porting mechanism controlled by the sympathetic nervous system 
which functioned to maintain the position of the limb after the or- 
dinary somatically innervated fibers had ceased contracting. Later 
experiments by other workers who used the dog and cat chiefly, 
failed to confirm these observations. We are reporting the results 
of unilateral right or left lumbar sympathectomy performed on 7 
young normal goats. 

Our general procedure was (1) examination of the normal ani- 
mal, (2) left or right lumbar sympathectomy, (3) comparison of 
normal and operated sides following sympathectomy, (4) decere- 
bration, (5) comparison of normal and sympathectomized limb dur- 
ing decerebrate rigidity. 

The chief purpose of the normal examination was to elicit any 
evidences of right or left leggedness. We observed the movements 
of walking, running, and jumping and also examined the postural 
reflexes as they have been described by Magnus.* This is done by 
placing the animal on its back in a cradle and noting the changes in 
the position and tone of the limbs after rotation of the head on the 
neck. The results of the normal examination indicated (1) right- 
leggedness in one animal which persisted throughout the subsequent 
procedures, (2) the postural reflexes in the normal goat are identi- 
cal to those in the animals Magnus has worked with. 

We found the lateral retro peritoneal approach to the lumbar 
chain to be the most satisfactory. Autopsy indicated that we suc- 
ceeded in removing the 2nd to the 5th, inclusive, lumbar ganglia in 
the majority of instances. The wounds healed readily; the recovery 
from this procedure was uneventful. 

Within 5 to 15 minutes after the chain had been divided there 


1 Hunter, Ay I., Med. J. Australia, 1924, Ixxxvi. 
2 Magnus, R., Kérperstellung, 1924. 
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was a palpable difference in temperature between the normal and 
the operated side; the operated side felt distinctly warmer..- We did 
not follow the blood vessel changes closely but we incidentally 
noted this change in temperature 47 days after operation in one 
animal. Ten days to 2 weeks after sympathectomy we repeated 
the procedure of the normal examination and recorded the latent 
period of the knee reflex. By these methods we were unable to find 
any constant ditferences between the normal and the operated sides. 
Slight differences in position and tonus between the 2 sides would 
on one occasion indicate a decrease in tone on the operated side and 
during a repeated examination the same limb would often show a 
slight increase in tone. The position of the animal is a very im- 
portant factor and we feel that the changes in tonus we observed 
could be explained by deviation from the standard midline position. 
The majority of the reflexes indicate a slight increase in the latent 
period following sympathectomy but the difference was slight, varia- 
ble and not outside the limits of the experimental error. 

Decerebration was accomplished by removal of the posterior part 
of the bony vault and cerebral hemisphere. The midbrain was ex- 
posed and sectioned with a blunt dissector just posterior to the 
superior colliculus. We are very grateful to Drs. Gale and Hinsey 
and to Mr. William Kaplan for their help with this procedure. Five 
of the 7 animals were decerebrated successfully. 

About 20 minutes after the section was made the wink and knee 
reflexes returned; the breathing and pulse rate became regular and 
steady and we considered the animal ready for study. Again we 
were unable to demonstrate any constant differences between the 
normal and sympathectomized limb by the methods already re- 
ferred to. In some animals there was a temporary difference in the 
degree of rigidity which at first seemed significant but which later 
proved to be due to the fact that the animal had been lying on the 
affected side during the operation. Occasionally we observed 
changes in tone while the animal was in a certain position and then 
found by changing the position the difference in the tone disap- 
peared. The postural reflexes are present and unaltered by decere- 
bration; the latent period of the knee reflex showed no change fol- 
lowing decerebration. We roughly measured the degree of rigid- 
ity by suspending the animal in a frame and resting the limb on a 
kitchen scale following the method of Ranson and Hinsey.* By this 
method of measurement the degree of rigidity seemed to be unal- 
tered by the previous sympathectomy. 


8 Ranson, 8. W., and Hinsey, J. C., J. Comp. Neur., 1926, xlii, 69. 
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As a result of our experiment we are unable to demonstrate any 
changes in tone in the hind limb of the goat following the removal 
of the 2nd to the 5th lumbar sympathetic ganglia. 
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Transplantation of Placental Tissue. 


MERLYN G. HENRY anp H. W. MOSSMAN. (Introduced by W. E. Sullivan.) 


From the Anatomical Laboratory, University of Wisconsin. 


Frankl,’ using mice, showed that ‘a successful transplantation of 
a placenta (fetal portion) on a pregnant animal causes persistence © 
of colostrum secretion” beyond the normal period following the 
birth of the young. Unless the transplants were removed the lit- 
ters born to engrafted mothers died “evidently from starvation.’’ 
Stimson’ and others report in women with retained placenta, sup- 
pression of the secretion of true milk. Our first attempts, without 
knowledge of these results, were made to obtain living grafts of the 
fetal or trophoblastic portion of rabbit and rat placentae. In all 
cases neither gross nor microscopic examination gave evidence of 
growth after implantation. Since Frankl’s results have been used 
in interpretating the relation of the placental hormones to lactation, 
and because our experiments, which extended over a period of about 
a year, have been discontinued, it seems desirable to report our work 
briefly. 

We used trophoblastic tissue (fetal placenta) from rabbits vary- 
ing in stages of pregnancy from 2 weeks to near full-term, and 
from rats during mid and later pregnancy. Thin slices of tissue 
were implanted subcutaneously and intramuscularly, and intraper- 
itoneally in both rats and rabbits. Emulsions of placental cells in 
Locke’s solution were injected into the ear vein of rabbits, and sub- 
cutaneously, intramuscularly, and intraperitoneally into both rabbits 
and rats. Host animals have been, the female from whom the tis- 
sues were taken, other females both young and mature, males, and 
in the case of the rat, also young, about one-fourth grown. Extir- 
pation and implantation in the case of both rabbits and rats was 
done aseptically under chloral-urethane anesthesia administered by 
stomach-tube and supplemented by ether. Animals were killed and 


1 Frankl, Oskar, Am. J. Obstet. and Gynec., 1923, vi, 399. 
2 Stimson, C. M., Am. J. Obstet. and Gynec., 1922, iv, 413. 
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examined at varying times from 3 days to one month after grafting. 
Microscopic examinations were made only in cases where gross 
findings indicated some chance of viability of the graft. 

The following details of our technique should be mentioned. Pla- 
cental emulsions were made either by squeezing the tissue through 
sterile gauze into Locke’s solution maintained by a water-bath at 
approximately body temperature, or by quickly cutting a small bit 
of tissue lying on gauze into a pulp by a few rapid strokes with a 
razor and then transferring it to Locke’s. This emulsion was taken 
up by a warm Luer syringe through a 20 gauge needle and injected 
immediately. Ina few cases small amounts of tissue were injected 
successfully without dilution. The time from the removal of the tis- 
sue to the injection was not more than 2 or 3 minutes. After in- 
jecting, some of the emulsion remaining in the syringe was forced 
through the needle onto a slide and a smear made. These were 
dried, fixed in formalin or Bouin’s, and stained with hematoxylin 
and eosin as a check on the actual nature of the material injected 
They showed scattered maternal and fetal blood cells and tropho- 
blastic tissue ranging from cells with one nucleus to small masses 
containing dozens of nuclei. For grafts small pieces of fetal pla- 
centa between one and 2 millimeters in thickness were made with a 
razor, the blood and serum removed with gauze moistened in 
Locke’s solution, and the piece laid in the previously prepared bed 
within less than 2 minutes from the time of extirpation. The beds 
were always made “dry”, 7. e., free from oozing, before the graft 
was placed. Excess pressure and tension upon the graft after im- 
plantation was guarded against by so arranging the position of the 
pocket that the sutures in the fascia and skin did not fall directly 
over it. When microscopic sections of the grafts were made the 
paraffin method was used, sections were cut 7 to 10 micra, and 
stained in hematoxylin and eosin. 

While we were not experienced in the technique of transplanting 
we feel that by following the relatively simple principles of asepsis 
and grafting as given by Neuhof* and others, our methods were 
certainly good enough to give us reason to expect some viable trans- 
plants, unless these are unusually difficult to obtain from tropho- 
blastic tissue. Only a few of our cases became infected. Frankl 
states that one-third of his cases became infected. Many so far 
uncontrolled factors may influence the behavior of placental trans- 
plants, such as the age of the placenta and the stage in the oestrous 
or pregnancy cycle of the recipient. We believe that more carefully 
controlled experiments will have to be made before it can be said 


3 Neuhof, Harold, ‘Transplantation of Tissues,’’ 1923. 
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with any certainty that normal trophoblastic tissue will or will not 
grow as a graft outside the uterine mucosa. 
Since submission of this manuscript Prof. Frankl in a personal communication 


has made clear that grafts which he called successful lived until the time of sec- 
tioning without showing necrotic changes, but did not show actual growth. 


4058 
Reaction of White Blood Cells to Specific Precipitate. 


H. W. CROMWELL. (Introduced by Paul F. Clark.) 


From the Laboratory of Medical Bacteriology, University of Wisconsin. 


When fresh citrated normal rabbit blood is mixed with the speci- 
fic precipitate obtained by combination of antigen with antibody, 
the polymorphonuclears, the large mononuclears, and apparently, 
also the large lymphocytes become extensively vacuolated. The 
cells are often so crowded with vacuoles that they appear swollen 
and the nuclei are pushed to one side. Similar vacuolation though 
not so extensive, is also seen in the peripheral blood of a highly 
immune animal about 2 hours after intravenous injection of the 
specific protein. The reaction apparently occurs regardless of the 
antigenic protein used since it has been found with the specific pre- 
cipitates of crystalline egg albumin, excelsin, human ascitic fluid, 
human seminal fluid, and horse hemoglobin. When the normal 
blood is mixed with the antigen only, a little vacuolation occurs oc- 
casionally in the mononuclear types of cells, the polymorphonuclears 
remaining entirely unaffected. No vacuolation occurs at all when 
the blood is mixed with the supernatant serum after removal of the 
specific precipitate by centrifugation. 

It is considered that the vacuoles probably do not represent de- 
generation processes because: (1) although the changes are best 
seen after 1 or 2 hours, they are well marked within 15 to 30 min- 
utes; (2) the cell morphology remains distinct, the vacuoles clear- 
cut and the nucleus and cytoplasm retain their normal reactions to 
Wright’s stain. It is suggested that these changes may be due to the 
phagocytosis of the specific precipitate. 


Southern Branch. 


Tulane University, May 22, 1928. 
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Difficulty in Cultivation of Endamoeba Histolytica. 


M. W. MILLER. (Introduced by Henry Laurens.) 


From the Department of Medicine, Tulane Uniwersity School of Medicine. 


Reports describing the ease with which a number of workers’ 
have cultivated E. histolytica have led me to attempt its culture. 

Following the method described by Boeck and Drbohlav,’ mater- 
ial obtained from 19 patients with proved E. Mstolytica infection 
was inoculated into their L. E. S. medium. The material obtained 
from 15 patients showed vegetative forms of ameba only; from 2 
patients encysted forms of ameba only; and from 2 patients both 
encysted and vegetative forms of ameba. The results of these inoc- 
ulations are embodied in the following table: 


TABLE I. 
Inoculum containing vegetative forms of amoeba only. 
Material used for inoculation No. of Growth of Life of cul- Successful 
patients ameba ture in days subcultures 

Bloody mucoid stools 15 0 0 0 
Serapings from ulcers 12 2 1 0 
Bloody mucoid stools after 24 

hours in ice box 4 0 0 0 
Tissues removed at necropsy 1 0 0 0 
Tissues removed at necropsy 

treated with alkali uh 0 0 0 
Tissues removed at necropsy 

treated with acid 0 0 0 
Tissues removed at biopsy 1 0 0 0 


Inoculum containing vegetative and encysted forms. 


Bloody mucoid stools 2 0 0 0 
Inoculum containing encysted forms only. 

Semi-solid feces 2 0 0 0 

Concentrated fecal washings 2 1 1 0 


1 Craig, C. F., and St. John, J. H., Am. J. Trop. Med., 1927, vii, 39. 
? Boeck, W. C., and Drbohlav, Am. J. Hygiene, 1925, v, 371. 
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Treatment of the ameba containing material with refrigeration, 
with acid, and with alkali, was done in an attempt to enhance their 
resistance and to cause them to encyst. In the few instances tried, 
the treatment proved to be of no value. 

Five tubes of media as a minimum were inoculated in each at- 
tempt to cultivate ameba from a given patient. Where amebic 
growth occurred, it was found in at least 2 of the tubes inoculated. 

The initial pH of the media varies between 6.8 and 7. The aver- 
age pH at the end of 24 hours incubation from the cultures from 5 
patients was 6.4; at 48 hours 5.6. A pH value of less than 5.4 was 
never encountered. Protozoal life could not be demonstrated at a 
pH of less than 6.2. Reinforcement of the buffer value of the 
serum by the addition of dibasic sodium phosphate did not mater- 
ially affect the hydrogen ion concentration. The addition of washed 
human red cells showed no effect on the growth of the ameba or 
the reaction of the media. The addition of calculated amounts of 
alkali at short intervals, in the cultures from 2 patients maintained 
the pH only temporarily but did not affect the growth of the ameba. 

Simultaneous inoculation of media with infected material and an 
alkali producing organism (probably B. alkaligines) obtained from 
the culture of stools in the cultures from 4 patients resulted in a less 
rapid swing of the pH to the acid side and maintained as a final 
acid figure the pH 6.2. 

The small series of cases above reported demonstrates the diff- 
culty encountered in the cultivation of E. histolytica. Some im- 
provement, however, is noted in Dobell’s* modification of Boeck 
and Drbholav’s medium, as there is at present an undoubted cul- 
ture of E. histolytica growing in the laboratory, on the latter media, 
through 4 successive subcultures. Attempts to grow this organism 
on the first media used have been futile. 
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Surgical Relief of Pericardial Adhesions: An Experimental Study. 


ALTON OCHSNER anp GEORGE R. HERRMANN. 


From the Departments of Surgery and Medicine, School of Medicine, Tulane 
University. 


The operative procedures employed today to relieve symptoms 
produced by pericardial adhesions consist of (1) removing the 


3 Personal communication from Dr. F. M. Johns. 
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extra pericardial adhesions extending between the pericardium and 
the thoracic wall (cardiolysis) and (2) extirpation of the pericar- 
dium (decortication) in those cases in which there is considerable 
fibrous contraction of the pericardium. It is self evident that both 
of these procedures are largely palliative and have been performed 
in patients with marked cardiac damage. 

Delorme?® advocated the division of the intrapericardial adhesions, 
but, because of the invariable recurrence of the adhesions, this oper- 
ation was soon abandoned. Believing that the re-formation of peri- 
cardial adhesions might be prevented following their division as per- 
itoneal adhesions by the use of digestants,* the following experi- 
ments were performed : 

Sixty-five dogs were used. Roentgenograms and electrocardio- 
grams in 3 positions (back, left and right) were taken before and 
after each operation and immediately before sacrificing the animal. 
Careful clinical and radiographic observations were made pre and 
post operatively. As a preliminary operation a pericarditis was 
produced by introducing irritating inorganic and organic substances 
into the pericardial cavity, as performed by Herrmann and Musser.’ 
Pericardial adhesions, usually causing a complete synechia of the 
pericardial cavity, resulted in all animals. 

After varying periods of time, a 2nd pericardotomy was per- 
formed, and the pericardial adhesions were divided. In one series 
a vegetable digestant of the papain group was introduced into the 
pericardial cavity, following the division of the adhesions, in order 
to prevent their re-formation. In one control series physiological 
saline solution, and in another 2nd control series nothing, was in- 
troduced into.the pericardial cavity. 

Of the 65 animals many were lost early in the series, because of 
faulty technic. Many died asa result of barbitol anesthesia. In the 
control animals in which, following the division of the pericardial 
adhesions, either nothing or physiological saline solution was added 
to the pericardial cavity, adhesions invariably re-formed. 

Due to sucking back of water from the water pump while steril- 


1 Brauer, L., Nat. Hist. Verein. Heidelberg, May 13, 1921; Abs. Muench. 
Med., Wchschr., 1902, 1072. 

2 Parlevechhio, Pericardectomia sperimentale e sue possibli applicazioni tera- 
peutiche Policlinico sez chirurg, 1908, xv, 8. 

3 Delorme, Bull. et mem. de la Soc. de Chir., 827, 898. 

4Ochner, Alton, and Mason, Frank, Proc. Soc. Exp. Biot. AND MED., 1928, 
XXV, 524. 

5 Herrmann, George R., and Musser, John H., Proc. Soc. Exp. Bion. AND 
Mep., 1928, xxv, 314. 
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izing the digestant solution, which was done by passing it through 
a Berkefeldt filter, the digestant solution became contaminated in 3 
instances. Of the 10 animals in which, in addition to the separation 
of the adhesions, the digestant solution was added to the pericardial 
cavity, no adhesions re-formed in 3. The other 7 showed evidence 
of extensive pleural infection, and in 3 the digestant solution con- 
tained organisms at the time of its introduction into the pericardial 
cavity. It has been previously shown that the digestant solution 
will not prevent adhesions in the presence of infection. 

Evidence is submitted that the re-formation of experimentally 
produced pericardial adhesions may, following their division, be 
prevented following digestant solutions. 


4061 
Some Observations on Experimental Arteriovenous Aneurysm. 


I. MIMS GAGE anp GEORGE R. HERRMANN. 


From the Departments of Surgery and Medicine, Tulane University. 


Arteriovenous aneurysm experimentally produced in the dog has 
been the subject of many studies, but we feel that there are still 
some mooted questions to be elucidated and many interesting facts 
to be established. Clinical experiences, under the stimulating in- 
fluence of Professor Rudolph Matas, with his intense enthusiasm 
in this subject, have prompted our experiments. The earlier exper- 
iments were disappointing because of the almost invariable throm- 
bosis of the vessels, but one of us (Gage) has now perfected the 
technique to the point where a functioning arteriovenous aneurysm 
always results. A technique of the operation, roughly comparable 
to that of side-to-side intestinal anastomosia has yielded uniformly 
successful fistulae. The common carotid artery and external jugu- 
lar vein were the chief vessels in which anastomoses were accom- 
plished. 

Arteriovenous aneurysm has been successfully produced in 8 
dogs. The clinical observations on these, 4 of which have died, will 
form the basis of this report. The lesions have been present in the 
dogs that have been sacrificed for 4, 40, 80, and 140 days. Four 
animals have now had functioning fistulae for 120 days, and are 
apparently unaffected by the presence of the lesion. 

Control electrocardiograms were taken with the dogs in 3 stand- 
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ard positions, on the back, on the left, and on the right side. Con- 
trol teleoroentgenograms were made, and the phase of respiration 
noted. The animals were operated under complete barbitol and 
ether anesthesia. 

Several interesting observations presented themselves to us im- 
mediately after removing the clamps from the completed arterio- 
venous fistula. There was bleeding from the suture holes, which 
stopped within 2 minutes. Dilatation of proximal and distal seg- 
ments of the vein appeared, most marked in proximal segment. 
Whirling eddies were noted in the vein, with the point of maximum 
intensity 1 to 1.5 cm. distal to the fistulous opening. An increase 
in diameter and stretching of the proximal artery was ‘uniformly 
present. The intensity of the thrill and bruit is seen to be depen- 
dent upon the size of the vein, the size of the fistula, and the mass 
of the blood column passing unobstructed past the fistulous opening 
directly back to the heart. 

In some instances where there is complete obstruction to the prox- 
imal segment of the vein, although the arterial blood could be seen 
passing into the distal segment of the vein, producing whirling 
eddies, there was neither a thrill nor a bruit present. Where no ob- 
struction persisted the thrill extended several centimeters distally 
and proximally along the vein. 

Clinically the thrills were felt for several centimeters along the 
vessels with, however, a maximal impulse about a centimeter distal 
to the actual orifice of the fistulae. The Branham phenomena, a 
sharp drop in the pulse rate and a slight rise in the systolic and 
diastolic blood pressures, were present in all of the animals. 

Fluoroscopic studies confirmed previous observations of immed- 
iate and conspicuous cardiac dilatation upon first opening the fis- 
tulae. Teleoroentgenograms subsequently taken in the same phase 
of respiration that the control was taken uniformly and regularly 
showed increasing enlargement of the cardiac shadow at monthly 
intervals, even though the dogs were kept confined and not allowed 
to exercise. Electrocardiograms showed quite regularly a decrease 
in the amplitude of the main deflections, with some tendency toward 
slight predominance of right ventricular effects. The great increase 
in the length of the diastolic periods coincident with the slowing 
following the occlusion of the fistulae was regularly recorded elec- 
trocardiographically. 
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Cardiac Hypertrophy in Arteriovenous Aneurysm.* 


GEORGE R. HERRMANN anp I. MIMS GAGE. 


From the Departments of Medicine and Surgery, Tulane University. 


Arteriovenous aneurysm offers an opportunity for the study of 
factors concerned in the production of cardiac hypertrophy. In the 
presence of an arteriovenous fistula between the carotid artery and 
jugular vein, we have confirmed the observation of an immediate 
enlargement of the cardiac shadow as the fistula is opened. This we 
feel can be nothing other than dilatation of the heart as a result of 
the blood shunt. Thus, one of the primary factors in this condition 
seems to be cardiac dilatation. 

It is interesting to note that in a series, 10 dogs in each of which 
an arteriovenous aneurysm was produced, but thrombosed within a 
day or two, we found heart weight-body weight ratios ranging 
from .00690 to .00900, with an average of .00850, which, in our 
opinion, are not increased enough to be considered significant of 
actual hypertrophy. The ratios of left ventricular weight were like- 
wise within our normal limits. (See Table I.) 


TABLE I. 
A-V aneurysm patent for short periods of time. 

Patent ZO: L/R HW/BW 

Hrs. Mo. 
306 36 4 1.638 00990 
307 48 % 1.230 .00980 
310 12 3 1.790 .00690 
311 24 wy 1.570 .00970 
313 36 1 1.260 00704 
314 12 1 1.680 .00970 
316 24 2 1.300 .00750 
317 12 il 1.820 00836 
319 12 2 1.554 .00810 
320 18 1 1.482 00915 
Averages...........- 1.5 00850 
Normal ees oa 1.4 to 1.8 -00798 


In one dog, No. 366, 2 unsuccessful femoral fistulae and one 
unsuccessful carotid jugular anastomoses were attempted. During 
these operations the dog had a patent orifice for about a total of 4 
days, and at autopsy a H.W./B.W. ratio of .00750 and a L/R 
ratio of 1.130 were found. In dog No. 355, in which a small slit- 
like fistula, 3.5x 1.5 mm., persisted for 80 days, a H.W./B.W. 
ratio of .01000 and a L/R ratio of 1.420 were found. The left 


* Aided by a grant from the David Trautman Schwartz Fund. 
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ventricular capacity was 17 cc., while the right ventricle held 14 cc. 
Dog No. 352, with a 2nd fistula measuring 4x 2 mm. which had 
persisted for 40 days (a first, and unsuccessful, fistula had been 
made 80 days before the 2nd), presented a H.W./B.W. ratio of 
.01180 which was definitely greatly increased, while the L/R ratio 
was 1.050. The hypertrophy was thus definitely of the right ven- 
tricular type. Dog No. 351, with a carotid jugular fistula 3 x 2 mm. 
for 143 days, presented the greatest degree of general hypertrophy 
with a H.W./B.W. of .01250, while the right ventricular predom- 
inance was conspicuously indicated by the L/R ratio of 1.000. 

We may conclude from these preliminary observations that a 
relatively high grade of cardiac hypertrophy can be produced and 
that there is relatively greater right ventricular hypertrophy as a 
result of arteriovenous aneurysm. The left ventricular capacity 
was 4 cc. and the right ventricle held 5 cc. 
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Relative Mechanical Strength of Jejuno-Jejunostomies Performed 
With and Without Intestinal Clamps. 


R. A. CUTTING. (Introduced by Henry Laurens.) 


From the Department of Surgery, Tulane University Medical School. 


The experiments reported in this communication were under- 
taken in an attempt to elucidate the role played by clamps in post- 
operative recovery from entero-enterostomies, especially with re- 
spect to the comparative mechanical strength of wounds made ac- 
cording to a “clamp” or a ‘‘clampless’ technique. Twenty-nine 
dogs were used as experimental animals, of which 26 appear in the 
final report, one having died on the 2nd post-operative day of gen- 
eral peritonitis, and 2 others, though apparently recovering normally 
when killed and autopsied on the 4th post-operative day, having 
shown the presence of a small amount of pus in connection with 
their enterostomy wounds. 

Two enterostomies, one with clamps and the other without 
clamps, were performed in each animal on the same day, the oper- 
ative procedures consuming a period from November 9, 1927, to 
March 29, 1928. Enterostomies were performed in the upper jeju- 
num some 10 inches apart and from 12 to 18 inches from the pylo- 
rus. The first enterostomy was performed with clamps in the first 
13 animals and the second enterostomy in the second 13 animals; 
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the other enterostomy in each animal was performed with the aid 
of “guy sutures’’. 

The animals were killed at intervals of one day in such a manner 
that each post-operative day, up to and including the 12th day, was 
represented by 2 animals; this was done in a hit or miss manner, 
however, in such a way as to bring some of the animals appearing 
early in the operative series late in the autopsy series, and vice 
versa. 

Four segments of intestine, each about 4 inches in length, were 
cut from the jejunum of each animal at autopsy, the first being cut 
from the normal gut just proximal to the first entero-enterostomy, 
the 2nd including the first enterostomy, the 3rd including the 2nd 
entero-enterostomy, and the 4th being a segment cut just distal to 
the 2nd enterostomy. The bursting pressure of these segments was 
measured by forcing air into them and recording, by means of an 
attached mercury manometer, the pressure at which they burst. 

Taking the series as a whole, the 4th segment (segment of intes- 
tine distal to the 2nd enterostomy ) averaged slightly more than 7% 
stronger than the first (segment of intestine proximal to the first 
enterostomy ). 

The bursting pressures of both of these segments were averaged 
for each dog, and this figure was taken as the average bursting 
pressure of the normal intestine in this region. The average burst- 
ing pressure thus computed was found to bear no constant relation 
to the weight of the animal, some of the smaller animals showing 
relatively high jejunal bursting pressures, and vice versa. On the 
whole the jejunum of the female animals seemed to show a slightly. 
higher bursting pressure than did that of the males, though this 
finding was somewhat inconstant. Bursting occurred most char- 
acteristically (three-quarters of the cases) at the antimesenteric 
border of the segments of normal intestine and was both diffuse and 
explosive, the rent in the peritoneum being usually of considerably 
less extent than that of the underlying tunics. Less frequently the 
rupture occurred at the mesenteric border, and still less frequently 
at a point intermediate between the 2. 

The percentage strength of the 2 enterostomies was computed by 
dividing their bursting pressures by the bursting pressure of nor- 
mal intestine as computed-above; this was done, of course, sepa- 
rately for each animal. Enterostomies by both methods and on all 
post-operative days show marked variations in strength, but they 
were about one-third as strong as normal gut immediately after 
their performance, progressively decreased in strength for 3 days, 
then rapidly and progressively rose to, or exceeded the strength of 
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normal gut on the 10th day, then suddenly decreased on the 11th 
day to about half-strength, again being on the increase on the 12th 
day. Entero-enterostomies performed with clamps are somewhat 
stronger than those performed with guy sutures, especially on the 
2nd, 3rd, and 4th days, this being the critical period in repair. 
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Effect on the Immunity Mechanism of Various Avitaminoses. 


S. N. BLACKBERG. (Introduced by Dr. J. T. Halsey.) 


From the Department of Pharmacology, Tulane Unwersity. 


Various authors’ * * have shown that avitaminosis increases the 
susceptibility to both bacterial invasion and to bacterial toxins. 

In this laboratory, in several groups of white rats deprived of 
vitamins A and D, or B, or E, it has been found that the resistance 
to tetanus toxin, of these avitaminic animals, is very markedly 
diminished when compared with that of the normally nourished 
controls (from 40 to 100 times less). 

In other series the effect of these avitaminoses on the formation 
of agglutinins and bacteriolysins was investigated by the usual 
methods of injecting typhoid bacilli, under constant conditions into 
avitaminic and control groups. 

The results may be briefly summarized as follows: 

After several injections of killed typhoid cultures, the serum of 
the avitaminic animals regularly showed a much lower agglutinin 
titre and less bacteriolytic power than that of the normally nour- 
ished controls. Following the injections of living typhoid bacilli, a 
similar but slighter difference was found in the serum of the avitam- 
inic and control groups. With the injection of larger amounts of 
living bacilli it was manifest that this difference became progres- 
sively less. This latter finding appears to be well explained by the 
view that in the living cultures there were present sufficient amounts 
of the different vitamins to overcome, at least in part, the deficien- 
cies of the diet. The increase in weight and the improvement of 
general conditions of the avitaminic rats, after receiving these larger 
amounts of the living cultures, seems to furnish evidence for the 

1 Werkman, OC: H., J. Infect. Dis., 1923, xxxii, 247. 


? Findlay, G. M., J. Path. and Bact., 1923, xxvi, 1. 
3 Findlay, G. M., ibid., 485. 
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correctness of this view. Investigations of the effects of lack of 
these vitamins on the antitoxin production are under way. 
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Sensitivity of Isolated Intestine of Athyroid, Normal and Thyrox- 
inized Rabbits to Physostigmine and Adrenalin. 


CHAPMAN REYNOLDS. 


From the Department of Pharmacology, Tulane University. 


It is generally accepted that increased thyroid secretion “sensi- 
tizes” the autonomic nerves, particularly the sympathetic. Evi- 
dence that this is so has been presented by Eppinger, Asher, Oswald, 
Cannon, Levy,* and others. The usual experimental method has 
been the quantitative determination of the blood pressure change 
induced by adrenalin, but “acute” experiments with thyroid sub- 
stance or thyroxin have been generally negative.” The isolated in- 
testine is such a delicate physiological test-agent, responding to both 
sympathetic and parasympathetic stimuli, that it was thought that 
investigation of the behavior of such segments in the presence of 
greater or less amounts of thyroid product might disclose signifi- 
cant differences. ‘Acute’ experiments (7. e., dropping thyroxin in 
one bath and not in the other of parallel segments) were done some 
years ago and were uniformly negative. 

The plan of the present work was as follows: rabbits were thy- 
roidectomized under local anesthesia without disturbing the para- 
thyroids and about 2 or 3 weeks later their isolated intestinal re- 
sponses were studied in the usual fashion in a Tyrode bath. Dur- 
ing the same period other rabbits were given 2, 3 or more 0.1 mg. 
doses of thyroxin intravenously, and the sensitivity to autonomic 
stimulating drugs compared quantitatively with segments from the 
thyroidectomized and normal animals. Comparisons were always 
made simultaneously in order to be sure of uniform temperature, 
oxygen and other environment.* To insure a fair distribution of 
the drugs administered, a double-chamber bath as shown in Fig. 1 


1 Levy, R. L., Am. J. Physiol., 1916, xli, 492. 

2 Feldberg and Schilf, Arch. f. exp. Pharm. u. Path., 1927, exxiv, 94. Herzfeld 
and Mosler, Klin. Woch. (Berlin), 1926, v, 1281. 

* Keeping the intestine in a thyroxin solution from the time the animal was 
killed until observation was begun was tried a few times and made no apparent 
change in responses. 
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was used. The recording segments were suspended in chamber A. 
The drug was run into chariber B through the oxygen tube C and 
allowed to diffuse throughout this chamber before it was mixed 
with the fluid in A by es blowing through tube D. The whole 
system was immersed all the while in a constant temperature bath. 


Fig. 1. 


Adrenalin. Duodenal segments from normal, athyroid and thy- 
roxinized animals showed no significant or constant difference in 
their response to this drug (20 experiments), perhaps because, owing 
to the instability of this substance in the somewhat alkaline Tyrode’s 
solution, it was impossible to obtain simultaneous contact of the 
same concentration of adrenalin with the two segments. 

Physostigmine. In 16 experiments, 12 showed a greater sensi- 
tivity in thyroxinized than in athyroid segments, 2 showed less, 
and 2 were apparently equal in response. In 5 of 6 experiments in 
which segments from thyroxinized animals were compared with 
those from normals, the response of the thyroxinized gut was great- 
er than that from the control, while in one it was apparently equal. 
(Greater sensitivity was manifested by either a response to lower 
drug concentration or by earlier or markedly greater degree of re- 
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sponse to the same concentration. A typical result is shown in 
Pig: 2) 
The indication of sensitization to parasympathetic stimulation 


may or may not have been accidental in view of the fewer contra- 
dicting negatives. 


Fie. 2. 
Upper curve is tracing from duodenal segment from athyroid, lower from thy- 
roxinized rabbit, suspended in same bath. At signal physostigmine (1:12 mil- 
lion) was brought in contact with both segments. 


4066 
A New Dialysis Test for Tissue Thirst. 


WILLIAM A. THOMAS anp EDMUND ANDREWS. 


From the Department of Surgery, University of Illinois College of Medicine and 
the Surgical Service of St. Luke’s Hospital, Chicago. 


Small samples of blood serum from normal and nephritic indi- 
viduals have been dialyzed against water, normal salt solution, and 
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various strengths of weak hydrochloric acid. This was done on the 
assumption that in edematous individuals the colloids were already 
saturated with water and would swell less on dialysis than in the 
normal. To our surprise the reverse proved true. In a long series 
of experiments this phenomenon has been constant and so striking 
that we believe the method may be of real clinical value. 

The technique is as follows: Tubes about 15 cm. long were pre- 
pared with a small bell-shaped opening. The opening was closed 
with a thin collodion membrane and one or 2 cc. of serum intro- 
duced into the tube with a fine bacteriological pipette. The tubes 
are calibrated so that when filled to a certain point and immersed in 
fluid the amount of swelling can be read in percentage of the orig- 
inal volume of the serum. The results of these studies are as fol- 
lows: 

1. The maximum swelling takes place with N/100 HCl. 

2. Normal sera generally do not swell at all, but never more 
than 9%. 

3. Sera from a long series of cases of uremia and oedema, both 
nephritic and cardiac, swell enormously. (Very often over 50%, 
the maximum tube reading. ) 

Careful studies of the chemical composition of these sera showed 
that the swelling was dependent neither on the acidosis (as meas- 
ured by carbon dioxide combining power, Van Slyke), the urea 
content, the sodium chloride content, or the protein content of the 
sera. In fact the edematous and nephritic sera invariably contain 
less protein than the normal sera although they swell very much 
more. 

Experiments were performed by adding salt, urea, etc., to the 
sera and that did not increase the swelling. From these studies it 
is evident that in nephritis and edema there is some change either 
in the chemical composition or the colloid dispersion of the pro- 
teins themselves which render them capable of absorbing far larger 
amounts of water than normal sera. 


New York 
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Effect of Intravenous Bacterial Filtrates on Skin Tests and 
Local Infections. 


FRANKLIN M. HANGER, JR.. (Introduced by A. R. Dochez.) 


From the Department of Medicine of the College of Physicians and Surgeons, and 
the Presbyterian Hospital, New York. 


In a previous report’ we have shown that rabbits are often nat- 
urally allergic to filtrates of many gram negative bacteria. It was 
suggested that this allergy is due to the overwhelming predominance 
of gram negative organisms in the upper respiratory tract of these 
animals and to the fact that chronic infections are quite common in 
this region. Positive skin tests are given not only to broth filtrates 
of B. lepisepticum and other bacteria representing the normal naso- 
pharyngeal flora, but to the other organisms such as B. coli, B. in- 
fluenzae and even to such an organism as meningococcus, to which 
the animal has never been directly exposed. Rabbits lacking this 
natural allergy develop it about one week after infecting the skin 
with a virulent strain of B. lepisepticum. In fatal infections, skin 
allergy does not appear. When large necrotic lesions develop, a 
positive skin test may not be elicited until the 15th day or later, but 
before healing begins, it becomes quite striking and is of valuable 
prognostic import. The intensity of reaction usually recedes with 
the clearing up of the infection and the development of a generalized 
immunity. During this phase of acquired allergy, the animal reacts 
non-specifically to the filtrates of many gram negative organisms of 
widely different groups. | 

When filtrates of strains of B. lepisepticum and other gram nega- 
tives are injected intravenously, the reaction is quite different in the 
allergic and non-allergic rabbit. The highly sensitized animal often 
develops diarrhea about 20 minutes after the injection. He rapidly 
' goes into shock and dies in convulsions within a few hours, even 


1 Hanger, Franklin M., Proc. Soc. Exp. BioL. AND MED., 1927, xxv, 230. 
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when one ce. or less of the filtrate is used; while the non-allergic 
animal usually will survive 15 cc. or more without marked symp- 
toms. Filtrates from highly virulent strains of B. lepisepticum oc- 
casionally will kill a non-allergic rabbit. Rabbits completely re- 
covered from a severe B. lepisepticwm infection and with skin reac- 
tions still moderately strong, show no ill effects from very large 
doses of the filtrate. The striking lesion in animals dying from 
filtrate injections is marked congestion of the lungs and bronchi 
with hemorrhage. Occasionally there are hemorrhages in the skin 
and other organs. 

Skin tests made within an hour of intravenous injections of potent 
filtrates are negative even in animals that usually give strong reac- 
tions. Various bacterial suspensions and India ink intravenously 
produce a similar effect. Skin reactivity is often permanently 
diminished in an animal receiving one or more intravenous injec- 
tions. When the skin test precedes the intravenous filtrate by sev- 
eral hours, obliteration does not occur, but an intensification of the 
local reaction is seen, and the site of inoculation often*shows bluish 
discoloration with areas of petechial hemorrhages. In most in- 
stances, an extensive local necrosis occurs. Histologically the lesions 
show marked swelling and disruption of the capillary endothelium. 
There are minute thrombi in these vessels and many red cells loose 
in the intercellular spaces. We have never observed this phenome- 
non except among rabbits naturally allergic (See chart of animals 
192 and 198) or rendered allergic by a previous infection. (See 
chart of animals 208 and 153.) The intensity of the reaction is 
roughly proportional to the allergy of the animal to the filtrate used. 
Necrosis is most extensive when the skin test is made 24 hours be- 
fore intravenous injection and is rare when less than 12 or more 
than 48 hours have elapsed. 

This reaction appears to be non-specific. Skin test sites made 
with filtrates of R. D. (a virulent strain of B. lepisepticum) or of 
24/3 and X (non virulent strains of B. lepisepticum) or of a colon 
bacillus, react similarly when a variety of filtrates are given intra- 
venously (See Animals 153 and 150). Occasional rabbits show 
slight natural allergy to filtrates of streptococcus (See Rabbits 172 
and 192). In such animals skin reactions induced by filtrates of 
Streptococcus likewise become hemorrhagic or necrotic when filtrate 
of one of the above mentioned gram negative organisms is given 
intravenously. Non-specific irritants such as turpentine, rarely give 
the reaction (See Rabbits 192, 169, 137 and 172), while plain broth 
controls have been constantly negative. 

We have made but few attempts to study the influence of im- 


PLUMAGE COLOR IN PIGEON ids 


mune serum on this phenomenon. Rabbits infected with B. lepi- 
septicum form agglutinins and precipitate rather poorly. The serum 
of such immunized rabbits fails to prevent necrosis as is shown in 
108; 

We have never succeeded in producing necrosis by injecting fil- 
trate directly into the 24 hour skin test site. It is rather obscure 
why the filtrate diluted in the blood is more destructive to endothe- 
lium than the same filtrate concentrated locally. 

Animals suffering from acute or chronic R. D. infections die 
very readily after receiving a potent filtrate intravenously. Blood 
cultures which have been proven sterile before the injection subse- 
quently often become positive. An infected skin lesion seldom 
becomes larger as a result of the filtrate inoculation, but often as- 
sumes the purplish hemorrhagic hue shown by the skin tests. 
Closely related to this phenomenon is the observation that many 
rabbits after receiving filtrate intravenously develop a clear watery 
nasal discharge which often becomes purulent within a few days. 
Typical snuffles follows. It seems probable that these animals are 
suffering from a latent upper respiratory infection with B. lepisep- 
ticum and that such small foci react with increased intensity to the 
injection of antigen. This phenomenon is analogous to focal reac- 
tions induced by tuberculin injections in tuberculous individuals. 
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Genetic Relations of Chocolate Brown Plumage Color in the 
Domestic Pigeon. 


DEWEY G. STEELE. (Introduced by L. L. Woodruff.) 


From the Osborn Zoological Laboratory, Yale University. 


All of the numerous color modifications known in the domestic 
pigeon may be grouped under 3 basic types of pigmentation; black, 
chocolate, or red. Of these 3 types black and red are by far the 
best known. Their genetic relationships were fully studied by Cole.’ 
Chocolate has long occurred in several varieties of pigeons but the 
breeder has commonly classed this color with dun (dilute black). 
It was first recognized as a distinct type of pigmentation by Metze- 
laar.2 Three years later Christie and Wriedt* reported chocolate 


1Cole, L. J., Rh. Is. Agric. Exp. Sta. Bull., 1914, 158, 311. 
2 Metzelaar, J., Am. Pigeon Keeper, 1924, xxvi, 22. 
3 Christie, W., and Wriedt, C., Z. f. ind. Abst. u. Vererb., 1927, xliii, 391. 
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TABLE I.* ; 
Results of reciprocal P, crosses of chocolate x black and chocolate x red matings. 
Results 
No. of MLSs ke SPSS 
matings Type of mating Black Choe. Total 
$ 9 3} Q 
rs Black ¢ —E(E) B(B) 
9 = —- 8 Iie 0 0 12 
Choe. 9 — E(E) b— 
Choc. ¢ — E(E) bb 
3 = 10 a) 0 12 22 
Black 9 —E(E) B— 
Red ¢ —ee B(B) 
1 we AKO) 0 0 Lye 
Choe? — E(E) b— | 
Choe. ¢ —E(E) bt | 
2 z il 0 0 5 6 
Red 9 —ee B— | 
Total.) ho ee ee 57 


* Combining data obtained at the University of Wisconsin and Yale University. 
About 15 Fy, birds have been omitted because the sex records have not been 
obtained for them. The results of the linkage studies between the B and I fac- 
tors will also be presented later. 


recessive and sex-linked in relation to black. The data here pre- 
sented confirm their conclusion. The results of the chocolate x re- 
cessive red matings are also in general agreement with those just 
published by Metzelaar.* When the male parent is red and the 
female chocolate, blacks occur in both sexes in the F,. These re- 
sults demonstrate an interaction between a factor for black carried 
by the red parent with an extension factor from the chocolate. In 
the reciprocal matings the results are modified by the sex-linked re- 
lations of the B factor. The data are presented in Table I, and an 
inspection of the results will show that the genetic relationships of 
the 3 basic color types in pigeons may be interpreted upon the basis 
of a 2 factor hypothesis. The factors are: 
B—factor for black, b—chocolate, sex-linked. 
E—factor for extension of black or chocolate, e—non-extension. 
The linkage relations between chocolate and the intensity fac- 
tor are being studied, and present results (2 crossovers: 7 non-cross- 
overs) indicate a rather loose linkage between these factors. The 
pigment obtained by chemical extraction from chocolate feathers 
greatly resembles black in its general appearance but in solubility 
tests it seems more like red. 


4 Metzelaar, J., Occasional papers of the Museum of Zoology, Univ. of Mich., 
1928, 194, 1. 
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Pleural Reactions to Primary and Secondary Infection with 


Tubercle Bacilli. 


M. M. STEINBACH. (Introduced by F. P. Gay.) 


From the Department of Bacteriology, College of Physicians and Surgeons, 
Columbia University. 


It has been shown’ that the pleura of a guinea pig, previously 
sensitized to tubercle bacilli, reacts differently from the pleura of a 
non-sensitized pig. Paterson obtained a reaction on injecting vary- 
ing amounts of from 0.001 gm. to 0.00001 gm. of tubercle bacilli in 
sensitized animals, and no reaction in non-sensitized animals unless 
the dose was 0.002 gm. or more. - 

If tuberculous pleural effusion develops in the human chest after 
days or weeks of febrile reactions, the patient usually gets well or 
improves, the fluid is absorbed, and thickening of the pleura takes 
place, unless the lung is too actively involved. The object of our 
study has been to determine whether tuberculous pleurisy with ef- 
fusion is essentially a protective mechanism and how it is pro- 
duced. 

Thirty adult guinea pigs averaging 650 gm. were tested with O. 
T. intracutaneously and were found to be negative. Fifteen of these 
pigs received 0.1 mgm. RI (Trudeau) of a relatively avirulent 
strain of human tubercle bacilli subcutaneously into the right groin. 
Three weeks later they gave a positive tuberculin reaction. Fifteen 
of the animals were left untreated; 68 days later the 15 sensitized 
and the 15 untreated pigs received intrapleurally 0.001 mgm. of a 
more virulent strain of bacilli H-305 in 1 cc. saline. The 30 pigs 
were then tested as follows: ; 

(1) Five of the sensitized and 5 of the non-sensitized pigs were 
tapped and aspirated at 24-hour intervals for a period of 5 consecu- 
tive days, and cellular studies made of the fluids. 

(2) The second set of 5 sensitized and 5 non-sensitized pigs were 
killed at the same time intervals as above, and studies were made of 
the fluids, thickening, adhesions, and the dissemination. 

(3) The third set of 5 sensitized and 5 non-sensitized pigs were 
permitted to live in order to study the length of life and difference 
in distribution between the aspirated and non-aspirated animals. 

Following reinfection fluid was obtainable in small amounts 
varying from 0.3 to 2 cc. in nearly all the sensitized animals during 
the first few days. None of the controls showed an immediate exu- 


1 Paterson, Robert On Am. Rev. of Tuberculosis, 1917, i 353. 
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date but some of them developed fluid weeks or months after inocu- 
lation. This latter finding may be explained by endogenous reinfec- 
tion. Cellular studies were made on the fluids obtained. In the 
sensitized animals there was an immediate response of fluid con- 
taining large amounts of polymorphonuclear leucocytes varying 
from 80% to 92% in the first 24 hours, with a gradual replacement 
of the polymorphonuclear leucocytes by clasmatocytes. On the 
4th and 5th days the clasmatocyte count varied from 72% to 100%. 

In order to determine the type of cells that may be found in the 
non-sensitized animals (controls), where no immediate exudate is 
present, 0.1 cc. of broth was used to wash out the pleural cavity. 
From the first to the 5th day after reinfection the predominating 
cells in the washed cavities were clasmatocytes varying from 96% 
to 100% as is true in normal animals (Gay and Morrison).” The 
white count varied from 1,750 to 12,750 cells per cu. mm. Whether 
there is an increase in total clasmatocytes and white cells in these 
infected controls over the normal animals is still under investiga- 
tion. Adhesions and thickening of the visceral, parietal, and dia- 
phragmatic pleura averaged 70% in the sensitized animals within 
the first 5 days, whereas no adhesions, thickening, or fluid were 
found in any of the non-sensitized animals even with an intrapleural 
dose of 5 mgm. of H-305. 

Intrapleural injections of small doses of tuberculin gave no pleural 
reaction in either sensitized or non-sensitized animals. Emulsions 
of dead streptococci gave no reaction in sensitized or non-sensitized 
animals, but the injection of 0.1 mgm. RI or 0.001 mgm. H-305 
gave a positive reaction in 17 out of 20 sensitized animals. Thick- 
ening and adhesions were encountered in all the sensitized animals 
that were permitted to live on. The degree of thickening varied 
from. fine adhesions to complete obliteration of the pleural cavity, 
with marked adherence of lung to the chest wall. Thickening and 
adhesions were also found in 20% of the non-sensitized animals 
weeks or months after infection. 

In 40% of sensitized animals tubercle bacilli were found in the 
exudate 1 to 5 days after reinfection. In the non-sensitized animals 
no tubercle bacilli were found when 0.001 mgm. H-305 was used as 
the dosage. When 5 mgm.'were used 40% of the broth washings 
from the non-sensitized animals were found positive for tubercle 
bacilli. 

The difference in the length of life of the sensitized and non- 
sensitized animals has not as yet been determined. 


2Gay, F. P., and Morrison, Le F., J. Am. Med. Assn., 1923, IbS.0.¢ 1298. 
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Conclusions: To obtain an immediate pleural reaction by means 
of tubercle bacilli, previous sensitization appears necessary. 

Tuberculous pleurisy in guinea pigs would appear to be a re- 
infection as is believed to be the case in man. 

The reaction of the sensitized pleura on reinfection with tubercle 
bacilli is another illustration of the Koch phenomenon, and offers 
advantages for the study of the protective significance of this 
reaction. 
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Philippine Fowl! Disease. 


E. A. RODIER. (Introduced by Earl B. MeKinley.)* 


From the Veterinary Research Laboratory, Bureau of Agriculture, Manila, P. I. 


What is believed to be a new disease of fowls recently appeared 
in the Philippines. The epizootic began in September, 1927, and 
proved to be highly contagious. The first case of the disease ap- 
peared in Manila and rapidly spread over an area having a radius 
of about 50 miles with Manila as the center of the infection. By 
February 1, 1928, it has been estimated that at least 50,000 fowls 
have succumbed as a result of this disease. Both males and females 
are affected and fowls of all ages are susceptible. The disease has 
been prevalent in chickens, and a few cases have been noted in ducks 
and geese. . 

Symptoms: The onset of the disease is sudden. Chickens at first 
show an indisposition to move about, preferring to sit or stand 
quietly in a secluded spot. Very early in the course of the disease 
there is a diarrhea which gradually improves if the fowl is to recov- 
er. Gasping for air associated with jerking movements of the head 
downward and backward is a characteristic symptom. This is 
caused by large quantities of tenacious mucus which obstructs the 
posterior nares and pharynx. Many fowls die of suffocation early 
in the course of the disease. Excessive thirst is noted in many cases 
and the crop is often filled with large quantities of water and mucus 
as well as foul smelling gas in some instances. 

Occasionally there is a bloody diarrhea but this is not a common 
symptom. The fowls usually die within 1 to 7 days following the 


* This preliminary report has been prepared by Dr. McKinley and will appear 
in this form in his forthcoming review of the filterable virus diseases. 
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onset of symptoms. If the fowl is to recover from the disease the 
mucus in the nose and throat disappears but the fowl gradually 
develops a paralysis of the legs which may be either unilateral or 
bilateral. Of those fowls which recover from the acute symptoms 
and develop paralysis only a small percentage (about 57) fully 
recover from the paralysis. Paralyzed fowls may live for indefi- 
nite periods provided they are fed by hand and given water at reg- 
ular intervals by medicine dropper. Fully 99% of fowls develop 
paralysis if they survive the acute stages of the disease. 

The Philippine fowl disease is similar in some respects to other 
diseases known to occur in fowls. It is similar to infectious bron- 
chitis of fowls in that there is the characteristic posture of the sick 
fowl, head extended, beak open, gasping for breath in both condi- 
tions. The paralysis somewhat resembles the chicken paralysis 
disease of fowls which has been described by Pappenheimer, Dunn, 
and Cone, but is different from this disease in many of its other 
clinical manifestations. In the early stages the Philippine fowl dis- 
ease resembles both infectious and nutritional roop. It is similar 
to fowl pest especially in the per-acute cases which die within 24 
hours. Fowl pest is transmitted by minute quantities of blood to 
healthy fowls, but this disease is not so transmitted. 

Pathology: Up to the present only the gross changes have been 
studied. The disease is essentially an infection of the alimentary 
tract. There is a peri-esophageal inflammation in all cases which 
may involve the crop and extend throughout the entire length of 
the esophagus. This inflammation is accompanied by hemorrhages 
which vary in size from small petecheal hemorrhages to large hem- 
orrhagic streaks or extravasations of blood. The changes in the 
intestinal tract are hemorrhagic in nature and vary greatly in degree. 
Petecheal hemorrhages are also found on all the serous membranes. 
The eyes, nose and throat are all filled with a tenacious glary mucus 
during the first days of the disease and the crop frequently contains 
large quantities of this material. Histologic studies have only been 
made of the brain and cord taken from fowls during the stages of 
paralysis, but no definite changes have been found so far in the 
small amount of material which has been examined. 

Etiology of the Disease: No bacterial incitant of the disease has 
been recovered from infected animals. The disease can be trans- 
mitted to healthy fowls by feeding the washed tissue of the intes- 
tinal wall. The disease can also be transmitted by subcutaneous in- 
oculation of an emulsion of the intestinal mucous membrane which 
has been passed through a Berkefeld N filter. Rodier infected 10 
out of 11 fowls which he inoculated with a Berkefeld filtrate of the 
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intestinal mucous membrane. All developed typical symptoms of 
the disease with the exception of one. In another experiment 13 
fowls were inoculated with a Berkefeld filtrate of an emulsion pre- 
pared with the contents of the crop. Of these, 10 fowls developed 
typical symptoms of the disease while 3 appeared to be resistant. 
The virus is apparently present in the blood stream of infected 
fowls only in the early stages of the disease. Bacteria isolated from 
the feces of infected animals appear to be innocuous. Injection of 
liver, kidney and lung tissues from infected fowls into healthy 
fowls produces the disease in some instances. Bile in 1 instance has 
proved infective. Brain emulsions prepared from brain tissue of 
birds which have died of the disease have in all instances proved 
negative. 

No attempts to cultivate the virus of this disease have as yet been 
made. From these preliminary experiments there appears to be 
strong evidence that this disease is caused by a filterable virus and 
that the disease represents a disease of fowls heretofore unknown. 
Since January the spread of the disease has been effectively checked 
by rigid quarantine measures. The causative filterable virus has 
been passed serially through a large number of fowls and a more 
complete study of the virus, the disease, and its pathology’is con- 
templated. 
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Recovery of Excitability in the Turtle Venitricle. 


HAROLD F. BLUM, JEANETTE ABBOTT anp KATHLEEN KILGARIFF. 


From the Department of Animal Biology, University of Oregon, and the Rudolph 
Spreckles Physiological Laboratory, University of California. 


Ashman and Hafkesbring’ report a progressive increase in the 
excitability of turtle ventricle with repeated stimulation, 1. e@., a 
treppe of excitability. One of us in a recent study* on the recovery 
of contractility in turtle ventricle, has indicated that the treppe in 
contractility depends upon the alteration of the rate of recovery 
after contraction. And further, that this rate of recovery varies 
with 2 factors: (1) the amplitude of the preceding contraction, and 
(2) the interval between the 2 preceding contractions. In the course 


1 Proc. Soc. Exp. Biot. AND Mxp., 1928, xxv, 525. 
2 Blum, H. F., Am. J. Physiol., 1927, xxxii, 157. 
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of the experiments leading to these conclusions certain observations 
were made on excitability which were not published at that time. 

In these experiments ventricular strips were caused to contract 
rhythmically by the application of electrical stimuli. It was found 
that when an extra contraction was produced following one of the 
regular rhythmical responses (by the introduction of an extra 
stimulus), the absolute refractory period following this contraction 
is shorter than that following the regular rhythmical contractions. 
As an example: Ventricular strip responding rhythmically every 4.4 
seconds. Very strong stimuli ineffective during interval of 2.1 
seconds following the rhythmic responses. Response obtained at 
2.2 seconds after one of the regular contractions. Following this 
response another was elicited with the same strength of stimulus 
after only 2.0 seconds. 

The foregoing experiment indicates that the recovery of excita- 
bility is more rapid after 2 contractions which follow closely upon 
each other than when these contractions are separated by a longer 
interval of time. Thus it appears that the rate of recovery of ex- 
citability depends upon the interval between preceding contractions. 
These findings parallel those for the mechanical responses,” and are 
quite in accord with those of Ashman and Hafkesbring. 

Further experiments are in progress which it is hoped may assist 
in the explanation of the treppe in excitability and the summation of 
stimull. 
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lodine Poisoning Counteracted by Thiosulphate. 


HAROLD B. MYERS anp CHARLES FERGUSON. 
From the Department of Pharmacology, University of Oregon Medical School. 


Sabbatini’ called attention to the action of thiosulphate of sodium 
in removing the stain of iodine from the skin. Thiosulphate is a 
component of the relatively non-toxic, so called colorless tincture of 
iodine. Its ability to bind with iodine apparently takes precedence 
over the combination iodine forms with the protein of the tissues. 
Sollmann’ has reported upon ‘“‘The Fate of Iodin, Iodids and Iodates 
in the Body,” showing that free iodine is promptly bound and cir- 
culates as iodide, bound through protein. The possibility is pre- 

1 Sabbatini, L., Gaz. Osp. e Clin., 1912, xxxili, 58. 

2Sollmann, T., J. Pharm. and Exp. Ther., 1917, ix, 269. 
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sented of thiosulphate combining with iodine absorbed and circu- 
lated in protein combination in a manner similar to that observed 
in superficial tissue. 

Boehm’ has shown that dogs injected intravenously with a lethal 
quantity of compound solution of iodine (40 mgm. per kilo) exhibit 
no symptoms of toxicity for a period of 4 to 6 hours. Death is 
usually delayed for many hours. Pathology due to the iodine, 
found at autopsy, is produced in similar manner by iodide of so- 
dium. In fatal iodine poisoning in man, death is usually delayed 
over a period of 24 to 48 hours, offering a favorable time interval 
for effective intervention. 

Rabbits were injected subcutaneously with tincture of iodine, 
diluted to one-third strength with water, at the time of injection. 
The minimal lethal dose was found to be 0.175 to 0.180 gm. per 
kilo. No rabbit receiving more than the latter amount survived. 
Thiosulphate of sodium in 10% strength produced no toxic symp- 
toms in dosage of 3.0 gm. per kilo, subcutaneously injected. 

The iodine solution was injected beneath the skin of one lateral 
half of the body, thiosulphate solution subcutaneously on the oppo- 
site side. 

Rabbits injected with twice the lethal dose of iodine exhibited 
but slight evidences of toxicity when thiosulphate was used. It was 
found advisable to give small amounts of thiosulphate by stomach 
tube at intervals of 3 or 4 hours during the first 12 to 15 hours of 
the poisoning, to avoid inflammation of the gastric mucosa. Food 
was then accepted readily. Thiosulphate injected intravenously 
caused rapid disappearance of symptoms of toxicity. Best results 
were obtained by combining subcutaneous, oral and intravenous 
methods of administration. The dosage of iodine was increased 
to 0.450 gm. with recovery. lodide of potassium, as a constituent 
of the tincture was present in the amount of 0.321 gm. additional 
to the iodine. No attempt was made to increase the dose of iodine 
above this amount. 


3 Boehm, R., Arch. f. Hxp. Path. u. Pharm., 1876, v, 329. 
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Effect of Morphine in Moderate Doses Upon Growth of the 
White Rat. 


HAROLD B. MYERS anp JOHN B. FLYNN. 
From the Department of Pharmacology, University of Oregon Medical School. 


Sollmann’ reported upon the growth of rats chronically pois- 
oned with morphine, showing that a material increase in weight 
over that of control animals occurred for a time, followed by a 
sharp decline in the weight curve after 11 weeks of morphine feed- 
ing with as little as 2.5 mgm. of the drug per kilo weight. The rats 
fed morphine showed a preference for the poisoned food, eating 
more readily of it than of similar food not containing morphine. 
The primary increase in weight might be explained, in part at least, 
on the basis of greater food consumption. 

Hildebrandt’ reports little change in the weight of rats injected 
subcutaneously with morphine, during the first 2 weeks, succeeded 
after a period averaging 4 weeks with pronounced loss of weight. 
He began injections with 100 mgm. morphine, increasing the dose 
rapidly to amounts of 600 to 1000 mgm. per kilo. An increased 
metabolism was found in the morphine poisoned rats by Hilde- 
brandt. : 
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1Sollmann, T., J. Pharm. Exp. Ther., 1924, xxiii, 449. 
? Hildebrandt, F., Arch. Exp. Path. Pharm., 1922, xcii, 68. 
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Two series of rats were injected daily with morphine, the first 
group consisting of young animals, the second of mature rats. 
Morphine injections were begun in the first group on the 56th day 
of life. Ten injected animals were divided into 5 pairs according to 
dosage, ranging from 1 to 5 mgm. per kilo. A moderate impair- 
ment in growth weight was observed, as shown in the average 
curve in Fig. 1. 

The mature animals chronically poisoned with morphine in uni- 
form dosage gradually increased to 10 mgm. per kilo showed a de- 
creased increment in the weight curve quite analogous to that ob- 
served with the young rats. The average curves for the second 
series are shown in Fig. 2. 
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No difference in observable activity, desire for food, alimentary 
disturbances or other departures from the condition of the control 
animals was observed to account for the impaired weight curves in 
the morphine poisoned rats. 

One may conclude that young rats injected daily with morphine 
in dosage of 1 to 5 mgm. and mature rats given up to 10 mgm. per 
kilo weight exhibit a moderate handicap in growth and mature 
weight, respectively. 
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Hemopoietic Effect of Nuclear Extractives From Kidney, Pancreas 
and Spleen in Experimental Hemolytic and of Human 
Pernicious Anemia.* 


O. LARSELL, B. I. PHILLIPS anp N. W. JONES. 


From the Departments of Anatomy and Medicine, University of Oregon Medical 
School. 


Previously reported’ * * experiments on the effect of nuclear ex- 
tracts in anemias have led us to an extension of the source of mate- 
rial elsewhere than to fowl’s blood and beef liver. The present 
report will deal with the hemopoietic effect of extracts obtained by 
the methods of Hammarsten and of Kossel-Neumann from kidney, 
pancreas and spleen on experimental rabbits, and with the effect of 
similarly obtained extracts from liver and spleen on pernicious ane- 
mia in human patients. 

Experimental anemia was produced in rabbits by repeated in- 
jections of water intravenously. Six control animals were run 
without further treatment, after a degree of anemia corresponding 
to that of the treated animals had been produced. One of the con- 
trols died, apparently as a result of the water injection. Averages 
for the 5 remaining show an increase from 3,638,000 to 6,040,000 
erythrocytes per cm. in 26 days. This result corresponds closely 
with that from a previous series* of controls similarly treated. The 
reticulocytes did not increase beyond 3%. 

A second series of rabbits was treated with extract from beef 
kidney. Two of these animals were treated without having been 
made anemic. They showed an increase from 5,850,000 to 6,580,- 
000 and from 5,670,000 to 6,876,000 erythrocytes per c. mm., re- 
spectively, in 6 days. On the 6th day the reticulocytes numbered 
12% in each case. The erythrocyte count continued to increase to 
a high point of 7,620,000 and 7,680,000 per c. mm., respectively, in 
21 days. The hemoglobin showed corresponding increases. Two 
anemic rabbits treated with extract from kidney showed an increase 


* Aided by a grant from the Research Committee of the American Medical 
Association. 

1 Larsell, O., Nokes, H. T., and Phillips, B. I., Arch. Path. and Lab. Med., 
1926, ii, 698. 

2 Larsell, O., Jones, N. W., Nokes, H. T., and Phillips, B. 1., J. Am. Med. Assn., 
1927, lxxxix, 682. 

3 Larsell, O., Jones, N. W., Phillips, B. I., and Nokes, H. T., J. Am. Med. 
Assn., 1928, xe, 75. 
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in erythrocyte count from 3,640,000 to 6,980,000 and from 3,600,- 
000 to 6,580,000 per c. mm., respectively, in 12 days. The hemo- 
globin increased from 58% to 112% in one case and from 52% to 
115% in the second rabbit during the same period. The high point 
in reticulocyte percentage was 12% and 10%, respectively, in each 
case on the 5th day. 

A third series of 6 anemic rabbits was treated with extract from 
beef pancreas. One choked to death as a result of forcible feeding 
of capsules containing the extract. The remaining 5 animals 
showed a return from an average low count of 3,620,000 erythro- 
cytes per c. mm. to 6,012,000 per c. mm. in 15 3/5 days. The 
highest reticulocyte percentage noted was 6% on the 10th day after 
beginning treatment. A 4th series of 6 rabbits, treated with ex- 
tract from beef spleen, showed increase from a low average of 
2,978,000 erythrocytes per c. mm. to an average of 5,850,000 in 
10% days. The average high point in reticulocyte percentage was 
48% on the 5th day. Some of the animals showed the high point 
in reticulocytes earlier than the 5th day and some as late as the 9th 
day. In all cases the pancreas and spleen extract treatment brought 
about a marked increase in hemoglobin percentage also. In rab- 
bits treated with pancreas extract the hemoglobin increase was 
from a low average of 57% to 102% in 10 days. The animals 
treated with spleen extract showed an increase from a low average 
of 50% to 98% in 8 days. 

Permcious Anemia, Twenty human patients on whom a diagno- 
sis of pernicious anemia had been made after the usual tests have 
been treated to date with the extract produced by the method used 
by us from liver, and 3 cases have been treated with the spleen ex- 
tract. The majority of these patients have responded favorably to 
the treatment, but in varying degree. One case from each group 
may be described briefly. Patient W. L. was placed under treat- 
ment with our extract from liver, showing at the beginning of treat- 
ment an erythrocyte count of 1,728,000 per c. mm., hemoglobin 
41% (Haskins-Sahli), color index 1.13, volume index 1.23, and 
with clinical symptoms of pernicious anemia. He was given 6 gm. 
daily of the extract. Four days after treatment began the reticulo- 
cyte percentage had increased to 8%, on the 5th day to 10%, on 
the 9th day to 21%, and on the 11th day to 24%. Following this 
there was a gradual decline in reticulocytes, until after 41 days there 
were only 2% of these corpuscles. In the meantime the erythrocyte 
count had increased to 5,120,000 per c. mm. in the 41 days, the 
hemoglobin to 104% (Haskins-Sahli), and the color index was 
reduced to 1.06. Marked clinical improvement began about the 
11th day of treatment. 
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A second patient, J. McC., had a history of periodic attacks of 
anemia for 3 years. When the present treatment was begun he 
had an erythrocyte count of 2,160,000 per c. mm., hemoglobin 
56% (Haskins-Sahli), color index 1.15, and reticulocytes 1.4%. 
He was given 9 gm. daily of nuclear extract from spleen. In 3 
days the reticulocytes increased to 20%, in 6 days to 34%. Four- 
teen days after treatment was begun the reticulocytes had dropped 
again to 12%, and after 24 days to 4%, at which level they re- 
mained 31 days after treatment was begun. In the meantime the 
hemoglobin had increased from 55% to 100%, and the erythro- 
cytes from 2,048,000 to 4,500,000 per c. mm., in the 31 day period. 

In connection with the results obtained by Leake and Evans,* by 
McCann,’ and by the Minot-Murphy treatment, these cases appear 
of interest. 


4075 
The Digestion of Oils by Amoeba dubia. 


J. A. DAWSON anp MORRIS BELKIN. 


From the Zoological Laboratory, Harvard University. 


The following account deals with experiments consisting of injec- 
tion of various oils in one of the large free-living amoebae (Amoeba 
dubia).* Injection was accomplished with a Chambers micro-man- 
ipulator. The experimental amoebae were from a race which has 
been cultivated by one of the authors for 4 years. Thus a mini- 
mum of variability has been ensured in the amoeba protoplasm 
concerned. Selected individuals were isolated and injected in the 
usual hanging drop. They were transferred singly to depression 
culture dishes. The diameter of the injected oil drop was measured 
by a calibrated ocular micrometer. These measurements were taken 
daily until droplet was either extruded or completely digested. 
Where extruded it was invariably located in the culture medium 
and measured for decrease in volume. Both experimental and con- 
trol animals were placed in non-toxic distilled water from the same 
source as that used for the mass culture of the amoebae. 

Nine representative oils were used: animal, vegetable and mineral, 
which were chosen with reference to their suitability for this type of 


4 Leake, C. D., and Evans, J. S., Am. J. Med. Sc., 1924, elxviii, 819. 
5 McCann, W. S., Proc. Soc. Exp. Bion. AND Mup., 1928, xxv, 255. 
1 Schaeffer, A. A., Arch. f. Protistenk., 1916, XXXvli, 204, 
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microinjection. All of these oils were injected in the natural condi- 
tion and 4 were also injected after radiation by an ultra violet lamp 
(mercury arc) for 20 minutes at a distance of 24 inches. The 
amount of digestion accomplished in the various oils is expressed 
in cubic micra. The average volume of an amoeba was determined 
by the following method: An amoeba crawling normally was re- 
garded as a thin cylinder. The area was computed from camera 
lucida drawings, at appropriate magnifications, of 20 typical amoe- 
bae. A polar planimeter was used in making the computation. The 
thickness of the amoeba was measured directly by placing crawling 
amoebae on a coverslip and viewing the animals edgeways. By this 
means the volume of an amoeba was found to be approximately 
500,000’. The injected oil was considered as a sphere and the dif- 
ferent volumes computed from the measurement of the diameter. 
The following table summarizes the results of the injection of this 
series of oils in Amoeba dubia: 


TABLE I. 
oO o= ' ry eo 1 ae 
S S'S OH AE ae abs 
. 3 cs on S 6a Ba Ss n Eee z & 5 
Oil ey 2 Ee ara ba SD ae 
e% ag lia eers a Wooo I aie 
oS ci |PaRg| EF aerate) aglee 
Pn Zo |<aF%a| 44 | ASS | Ass 
Codliver 30 15 41,300 8.3% 6. 4 to 5 
(nonradiated ) 
Codliver 32 6 26,900 5.4% 4.5 4.5 
(radiated) 
Olive 20 14 40,800 8.2% 5:0 5 
(nonradiated ) 
Olive 29 24 11,700 2.3% 5 5 
(radiated ) 
Cottonseed 23 16 20,300 4.0% 6 6 
(nonradiated ) 
Cottonseed 12 6 13,400 2.6% 3 6. 
(radiated) 
Linseed abit 0 0 i) 5 5 
(nonradiated ) 
Linseed 16 4 8,300 1.7% 5 D. 
(radiated ) 
Sperm 32 21 17,500 3.5% he 5 
(nonradiated ) 
Peanut 19 9 6,900 1.4% 3.5 4. 
(nonradiated) 
Nujol 12 0 0 0. 4.5 4.5 
Oleic acid 20 0 0 0. 4.5 4.5 
Oxfoot 18 0 0 0. 4.5 4.5 
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The relative digestibility of these oils by Amoeba dubia may be 
summarized as follows: 
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Codliver (nonradiated ). 
Olive (nonradiated ). 
Codliver (radiated). 
Cottonseed (radiated). 
Sperm (nonradiated ). 
Cottonseed (radiated). 
Olive (radiated). 
Linseed (radiated ). 
Peanut (nonradiated ). 
10. Linseed (nonradiated ). 


It appears that radiation with the ultra violet rays had a retarding 
cffect on digestion of the oils so treated, with the single exception 
of linseed oil. At present we propose no explanation for this phe- 
nomenon. 

The operation of injection of oil is accomplished without injury 
to the amoeba unless the amount injected much exceeds 225,000 p’. 
When this amount of oil is injected experience has shown that the 
amoeba rapidly becomes sluggish, tends to round off and dies usually 
in 24 to 48 hours. It was found by experience that the volume of 
injected oil to give best results varied between volumes from about 
14,000 »° to about 65,000 u* In volumes below 225,000v* the oil 
droplet was received and carried about in the endoplasm apparently 
in the same manner as other free-moving contained particles. An 
amoeba injected with an optimum volume of oil does not differ 
essentially in appearance, when examined soon after the injection, 
from a control animal and its behavior in regard to endoplasmic 
streaming, locomotion, etc., is strikingly similar to that of the typical 
control amoeba. As can be seen in Table I there is no significant 
difference between the total length of life of control and injected 
animals. In the case of nonradiated olive oil, nonradiated codliver 
oil and nonradiated sperm oil there is an increase in the length of life 
of the injected amoeba over the control. 

As measurements of the oil droplets contained by the amoebas 
showed a decrease in diameter indicating a gradual breaking down 
of the oil the endoplasm correspondingly became increasingly filled 
with brownish particles which imparted a characteristic granular 
appearance to the amoeba. Such amoebae were recognizable at a 
glance from those which had extruded the oil without any digestion 
or from the control animals. Both the granular appearance and the 
color gradually disappeared during the course of the experiment. 

Digestion did not take place in every case of injection, even with 
those oils in which the greatest total amount of digestion occurred 
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(Cf. Table 1). The number injected represents amoebae which re- 
tained the oil for the period between injection and isolation with 
subsequent measurement. ‘This period varied from 20 minutes to 
2 hours. 

The 3 oils last considered in Table I are similar in the respect 
that no digestion whatever took place. In the case of the mineral 
oil, nujol, none was expected. Injection of this oil was made at the 
beginning of the experiment to note the reaction, if any, of amoeba 
protoplasm to an inert fluid. When oleic acid was injected a very 
rapid and peculiar response followed—the oil was almost imme- 
diately surrounded by an envelope of apparently coagulated endo- 
plasm and was extruded in times varying from 45 seconds to 3 to 8 
minutes. A similar phenomenon was observed after injection of 
ox-foot oil but at a slower rate. (5 minutes to a few hours. ) 

As a result of this work definite evidence is presented that the 
protoplasm of Amoeba dubia has the ability to digest oils and there- 
fore the presence of a lipolytic substance in this protoplasm is here- 
by demonstrated. 
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Cocaine Potentiation of Epinephrine and Ephedrine Action on 
Uterus and Intestine. 


C. H. THIENES anp A. J. HOCKETT. 
From the Department of Pharmacology, Uniwersity of Oregon Medical School. 


The work of Froehlich and Loewi’ demonstrating that cocaine 
increases the sensitivity to epinephrine of the iris, urinary bladder, 
salivary glands and blood vessels of the cat, followed by De Eds” 
results showing antagonism by cocaine of the pressor action of 
ephedrine, suggested the need for work with these drugs on other 
organs. 

With excised strips of non-gravid uterus of the rabbit, suspended 
in Tyrode solution, there was a definite (20-400% ) potentiation of 
epinephrine and ephedrine actions by cocaine. The cocaine-ephedrine 
potentiation was evident also on the ergotaminized rabbit uterus, no 
longer responsive to epinephrine, and on guinea pig uterus. Ephe- 
drine caused contraction of both organs. These facts are important 


1 Froehlich and Loewi, Arch. Exp. Path. Pharm., 1910, 1xii, 159. 
2 De Eds, Proc. Soc. Exp. Brov. AND MED., 1927, xxiv, 551. 
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in the analysis of the site of action of ephedrine, and possibly also 
of the sensitizing action of cocaine. 

It is to be noted that the above potentiations were upon organs 
contracted by epinephrine or ephedrine. Reports by Lindblom® and 
Halsey‘ indicated a similar cocaine sensitization of the small bowel 
to the inhibitory action of epinephrine. We, however, have made 
15 trials in 8 animals, without being able to demonstrate any defi- 
nite sensitization of the small bowel of the rabbit or the small or 
large bowel of the guinea pig toward either epinephrine or ephe- 
drine. The more frequent finding was an antagonism of the inhib- 
itory action of epinephrine or ephedrine by cocaine. 

No change in pH resulted from adding the cocaine solution to 
the organ bath, hence pH changes could not account for the sensi- 
tization. 
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Relation of Bone Development in Infants to Calcium and 
Phosphorus Retention Ratios. 


AMY L. DANIELS anp MARY K. HUTTON.* 
From the Iowa Child Welfare Research Station, State Uniwersity of Iowa. 


Calcium and phosphorus retentions in infants receiving 3 different 
types of cow’s milk modifications have been determined. In 2 cases 
‘the infants, who were quite normal, received the particular modifi- 
cations, namely boiled cow’s milk, and dried milky for several con- 
secutive months during the first year, thus making possible a num- 
ber of metabolism studies on the same infant. With the 3rd mix- 
ture, namely S. M. A.,t the food was given from one to 2 weeks 
before the metabolic period, 2 studies being made with one infant; 
and one with a 2nd infant. The calcium and phosphorus retentions 
in one rachitic child have been included for comparison. Cod liver 
oil and orange juice were given caily in all but one case. In this, 


3 Lindblom, Compt. Rend. Soc. Biol., 1926, xev, 1072. 

4 Halsey, personal communication. 

* This study was made possible through the courtesy of the Department of 
Pediatrics, College of Medicine of the State University of Iowa. 

t Klim: A whole dried milk preparation manufactured by Merrill Soule and 
Company, Syracuse, New York. 

$S. M. A.: A cow’s milk preparation in which the fat has been so modified 


as to more nearly resemble that of human milk. Cod liver oil is included in its 
preparation. 
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the oil, which previously had been given daily, was discontinued 10 
days before the metabolism period. 

Roentgenograms of the epiphyses and long bones of the 2 infants 
receiving the boiled and dried milk modifications were taken once 
a month. These indicated that normal calcification was taking 
place. Roentgenograms of a 914 months old baby, an outpatient in 
our clinic, who had received only S. M. A. since he was 2 weeks of 
age, also showed normal calcification. This baby had received 
orange juice but no added cod liver oil. 

The results of the investigation suggest that normal calcification 
of the skeleton takes place when conditions are such that the calcium 
and phosphorus are retained in the proportion of approximately 2 
parts of calcium to one part of phosphorus. (Tables I and II.) The 
results further suggest that normal bone formation can take place 
at different levels of calcium and phosphorus retentions. With the 
exception of the rachitic child, the amount of calcium and phos- 
phorus retained on the S. M. A. feedings was much less than on 
either the dried or boiled milk modifications, and yet normal cal- 
cification had taken place in all cases. The results on the S. M. A. 
are in accord with those of Gerstenberger and Nourse.’ The size of 
the skeleton may depend on the amount of the calciumand phos- 
phorus retained. Rickets would seem to be the result of the reten- 
tion of a disproportion of calcium and phosphorus. The rachitic 
child retained the same amount of phosphorus as Baby M. E., who 
was receiving S. M. A. He was, however, in negative calcium 
balance; whereas Baby M. E. was retaining 2% times as much 
calcium as phosphorus. These data, together with others to be re- 
ported later, suggest that the disproportion in the calcium and phos- 
phorus retentions observed in rachitic infants receiving cow’s milk 
modifications is due primarily to a faulty calcium metabolism, the 
metabolic disturbance being related to a deficiency of Vitamin D. 


1Gerstenberger and Nourse, J. Am. Med. Assn., 1926, 1xxxvii, 1108. 


Missouri Branch. 


Washington University School of Medicine, May 16, 1928. 
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Studies on Homoio Transplantation of Skin Flaps. 


PHINEAS RABINOVITCH. (Introduced by W. D. Collier.) 


From the Department of Surgery, St. Lowis University School of Medicine. 


It has been our aim in this work: (1) To study the develonment 
of circulation in homoio transplantation of skin flaps, and (2) to 
determine the fate of the flap when the circulation has been estab- 
lished. 

Guinea pigs were used for our experiments. Skin flaps 214" x 
114” were raised from flank and lateral wall of chest of one animal 
(Animal A) and applied to defect on back of other animal (Animal 
B). Entire thickness of skin was used. A flap thus applied from 
animal A would receive its blood supply from animal A until vas- 
cular communications had been established with B. The 2 animals 
were kept together, strapped with adhesive. At 24-hour intervals, 
for 14 days, animals were killed and sections including flap, ad- 
joining skin, and underlying tissues of B, were removed for micro- 
scopic examination. Three such series of experiments were fol- 
lowed. Related and unrelated animals were used, and blood match- 
ing was done, before and after operation. 

The microscopic examination of the tissues at different stages of 
union reveals the following: Immediately after the flap was placed 
upon its new bed, a fibrin network is formed which seals it in 
place, and later by contraction, pulls the 2 raw surfaces together. 
After 24 hours, granulations begin to sprout out from the host and 
invade the flap, and are associated with moderate leucocytic infiltra- 
tion. The flap produces a much less active reaction. By the 4th 
day there is complete absorption of fibrin and hemorrhage, and 
complete granulation healing of the line of suture. Different ani- 
mals show variations in union and in reaction, but in all sections 
complete union is seen on beginning of the Sth day. From 4 to 8 
days both host and flap show healthy tissues and granulation, and 
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capillaries are seen communicating between host and flap. On the 
9th and 10th day (sometimes the 8th) overlying epithelium of the 
flap shows desquamation of its superficial layers, in some places 
even to the degree of complete erosion of its surface. Collagen 
fibers lose their identity on the side of the flap. This tissue be- 
comes edematous, infiltrated with leucocytes and shows capillary 
hemorrhages particularly along the line of fusion. The vessels 
from the host to the flap still show anatomical continuity, but do 
show hemorrhagic exudation. After we have determined the exact 
length of time it takes for complete establishment of circulation we 
next decided to study the progress of the flap, after separation of 
the animals, at the end of 1 to 2 weeks. It was noted that while 
the animals were united, one of the animals showed progressive 
emaciation, anemia and weakness, beginning about the 6th or 7th 
day, and usually one of them died if not separated. Death of the 
other animal sometimes followed several days later. 

In all our experiments, although complete circulation has been 
established in the transplanted flap, death of the flap seems to take 
place sooner or later in one of 2 ways: Either by drying or crump- 
ling of the graft or acute moist gangrene. When B is stronger than 
A the flap dies by acute moist gangrene. This happens on the Ist 
or 2nd day after separation, but when B was the weaker, the flap 
appeared normal for from 6 to 16 days. Then, however, the fol- 
lowing changes were noted. At first the edges became cyanosed, the 
borders curl up toward the center, the entire flap is gradually con- 
verted into a dry, rough, elevated mass, and then cast off, usually 
completing the process of separation of dead from living tissue in 
6 days. Animal B very often died later, but when alive it never 
brought about a strong reaction at the point of transplantation. Af- 
ter separation of the animals, if B were the weaker, it showed in- 
creasing appetite, became stronger, and then threw off the flap 
with greater reaction, moist gangrene. 

It is evident that there are factors other than vascularization on 
which the vitality of the flap depends. The higher the organism is 
developed the more complicated are its cells and the more difficult 
it is to overcome its biological and biochemical peculiarities. Varia- 
tions in conditions of existence, especially variations of biological 
and biochemical peculiarities, and dissimilar function between the 
cells of the flap and the host determine the fate of the transplanted 
tissue. 
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Variability in Distribution of Allergic Skin Response. 


H. L. ALEXANDER. 
From the Department of Medicine, Washington University, St. Louts, Mo. 


Allergy is used here in the meaning of human hypersensitiveness, 
clinical expressions of which are bronchial asthma, hay fever and 
urticaria. In these conditions, the most important diagnostic pro- 
cedure is the skin test. Measured amounts of the foreign substance 
(allergen) to which an individual is suspected of being allergic, are 
injected into the superficial cells of the skin. A positive skin reac- 
tion represents the effect of contact between the injected allergen 
and a reacting substance, presumably an antibody, in the skin cells. 
The result of this contact is the elaboration of some stimulus that 
causes a local capillary permeability with consequent wheal forma- 
tion. 

It was observed, occasionally, that individuals who gave pro- 
nounced positive skin reactions at one time would give smaller or no 
reactions subsequently, and other individuals giving no skin re- 
sponse would occasionally develop a positive reaction at a later time. 
These patients had received no specific treatment and the technical 
features of the tests were kept constant. This variability was 
studied and forms the subject of this investigation. 

It was found that when a given amount of allergen (0.02 cc.) is 
injected successively at various sites in the skin, there is a marked 
variation in the size of the resulting wheals. (Figs. 1 and 2.) For 
instance, the response on the back may be 2 or 3 times larger than 
that on the leg. There is no constant anatomical factor, although 
reactions on the back and abdomen tend to be larger than elsewhere. 

These variations may be explained in one of 2 ways: (a) either 
throughout the skin cells, there is an uneven distribution of antibody 
to react with the constant amount of allergen injected at the various 
sites; or, (b) the capillary response which results from the reac- 
tion between allergen and antibody is not a uniform one. 

Advantage was taken of the fact that histamin is known to pro- 
duce wheals in dogs, similar histologically to those of human urti- 
carial wheals. Consequently, 0.02 cc. of a 1 to 1000 histamin solu- 
tion was injected into the skin of the abdomen, thigh and ear of 
dogs. The resulting capillary response was very uneven (Fig. 3). 
Here, there is no question of immune bodies. 
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From the analogy of the above reactions to histamin, it is con- 
ceivable that the variations in allergic wheal formation in human 
skin are due to lack of uniform response on the part of the skin cap- 
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Fig. 1. 


0.02 ec. of a 1 to 10,000 ragweed pollen extract injected into various sites of the 
skin of a hayfever patient. 
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illaries to the same stimulus, rather than to an uneven distribution 
of antibodies in the skin cells. These results suggest an explanation 
of the clinical phenomenon that urticaria, which is usually an aller- 
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Fig. 2. 


0.02 ce. of a 1 to 1,000 timothy pollen extract injected into various sites of the 
skin of a hayfever patient. 
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Fie. 3. 
0.02 ec. of a 1 to 1,000 histamin solution injected into various sites of the skin of 
a dog. 


gic manifestation, occurs as wheals of varying size, irregularly dis- 
tributed throughout the skin. 
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Observations on the Circulation of Guinea Pigs During 
Bronchospasm. 


FRANOIS SMITH, J. S. HARTER anp H. L. ALEXANDER. 


From the Department of Medicine, Washington Uniwersity, St. Lowis. 


The purpose of this experiment is to study the effect of broncho- 
spasm on the circulation with reference to filling of the right heart. 

Since anaphylactic shock in guinea pigs is manifested by bron- 
chospasm, these animals were chosen. 
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The technic of the experiment was as follows: 

Guinea pigs of 700 to 1000 gm. were sensitized by an intraper- 
itoneal injection of 3.to 5 cc. of a 1 to 2 solution of egg white in 
buffered saline solution. The animals were allowed 15 to 20 days 
to become sensitive. At the end of this time the animals were anes- 
thetized with amytal. 

A cannula was placed in the right subclavian vein and pushed 
down into the right auricle. This cannula was connected to a water 
manometer fitted with a recording float similar to that used in 
mercury manometers. Physiological saline containing 0.7% of 
heparin was used in this system to prevent clotting of the blood. 

Another cannula was placed in the trachea and connected to a 
closed breathing system which in turn was connected to a tambour 
so as to show exchange of air during respiration. This system was 
hooked up just previous to giving the shocking dose. 

A trochar connected to a tambour was placed in the pleural cavity. 
This did not disturb the intrapleural pressure since the closed systern 
remained intact. The tambour was standardized on the record in 
order to transpose the readings to cm. of water pressure. 

These pressures were all recorded on a kymograph simultaneous- 
ly; so that a composite record was obtained. 

After everything was set, the drum was run long enough to re- 
cord normal pressures. One cc. of the egg white was then injected 
into the venous cannula and washed into the circulation with the 
saline heparin mixture. 

With this method we hoped to show the effect of bronchospasm on 
the circulation. In order to demonstrate the effects of broncho- 
spasm on the circulation 3 separate pressures were taken and a 4th 
calculated. These pressures are the intra-auricular, intrapleural, 
and arterial pressures. Effective venous pressure was calculated as 
the algebraic difference between the geometric mean of the intra- 
pleural pressure and of the intra-auricular pressure and was taken 
to indicate the degree of filling of the right heart.* Also, meas- 
urements were made to show whether air was entering or leaving 
the chest. This measurement is designated on the records and 
graphs as vorlage. 

Figure 1 is a graph which is an exact transposition of one of the 
records. The figures on the abscissa represent the time in seconds. 


*It is recognized that calculations of effective venous pressure will vary, de- 
pending upon the places where the venous measurements are made, and also upon 
the phases of the heart cycle. The effective pressures here recorded are mean 
pressures and were calculated according to the formula of Wiggers.1 

1 Wiggers, C. J., ‘Circulation in Health and Disease,’’ Philadelphia, 1923, 105. 
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The figures on the ordinates represent the pressures in cm. of 
water above or below the zero except in the carotid pressure which 
is incm. of mercury. The point at which egg white was injected is 
indicated. The vorlage indicates exchange of air up to the end of 
the marks. 

In all the graphs intrapleural pressure is seen to fall either mark- 
edly, moderately, or very slightly; the fall being followed by a rise. 

In all cases the effective venous pressure rose soon after the in- 
jection of the egg white; especially so in the cases where the bron- 
chospasm was fatal to the guinea pig. At times, the effective venous 
pressure rose only slightly, the usual changes in intrapleural and 
intramuscular pressures being only slight. (Fig. 2.) In these cases, 
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the guinea pigs continued to get air in and out of the lungs during 
the whole experiment and did not die because of bronchospasm. 

Carotid pressure rose in varying degrees after the onset of bron- 
chospasm. 

Conclusions. 1. The circulatory effects as a result of broncho- 
spasm were studied, particularly with reference to the effective 
venous pressure. 2. When bronchospasm is extreme there is a 
marked increase in the effective venous pressure. 3. When broncho- 
spasm is not extreme there is very little change in the effective 
venous pressure. 
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Extraction of Ovarian Hormone From Urine. 


C. D. VELER anp EDWARD A. DOISY. 


From the Laboratory of Biological Chemistry, St. Louis Uniwersity of Medicine. 


Since the discovery of the presence of the ovarian hormone in the 
blood (Loewe,* Frank’) and in urine (Loewe’®), Ascheim and Zon- 
dek* have shown that the urines of pregnant women contain large 
quantities of the hormone. This finding, which has been confirmed 
by Laqueur,’ Slotta® and others, is of exceptional value in that it pro- 
vides an excellent source of the hormone from the standpoint of 
expense as well as availability. 

Recently Zondek’ has published a preliminary note in which he 
states that the common organic solvents may be used to extract the 
hormone. We have used several organic solvents in addition to 
those commonly used but have found none so satisfactory as ethyl 
ether. In Table I are the data obtained by 4 successive extractions 
of the urine with % its volume of ethyl ether. The combined 
ethereal extracts were washed with dilute alkali and dilute acid and 
then distilled to dryness. The residue was taken up in hot alcohol, 


* Frank, R. T., and Goldberger, M. A., J. Am. Med. Assn., 1926, lxxxvi, 1686. 

* Loewe, S., and Lange, F., Klin. Wochenschr., 1926, v, 1038. 

4 Aschheim, S., and Zondek, B., Klin. Wochenschr., 1927, vi, 1322. 

5 Laqueur, E., Dingemanse, E., Hart, P. C., and deJongh, 8. E., Klin. Woch- 
enschr., 1927, vi, 1859. 

6 Slotta, K. H., Deut. Med. Wochenschr., 1927, liii, 2158. 

* Zondek, B., Klin. Wochenschr., 1928, vii, 485. 
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indicate that this very simple procedure gives a product of consid- 
erable activity. 


TABLE I. 
Ovarian Hormone of Urines Obtained Just Prior to Delivery. 
Rat units per liter 480 500 630 710 625 830 1000 470 1240 
Wt. of 1 R. U. in mg. — 0.06 0.06 0.12 — 0.06 0.14 0.22 0.06 


Owing to the danger of oxidation of the hormone by the perox- 
ides of ethyl ether, we have made use of an alternative method 
which has the additional advantage of being less time-consuming. 
The principle involved is the familiar continuous liquid extraction 
of a solution but the procedure is so modified that the liquid being 
extracted siphons into the apparatus at the top and the spent liquid 
is removed at the lower end by the pressure of the column of urine 
and chloroform. By properly regulating the speed of ingress of 
the urine and the rate of boiling of the chloroform, several gallons 
may be run through the apparatus with practically no attention 
but with almost complete recovery of the hormone from the urine. 
The chloroform extract is washed with dilute alkali and acid and 
distilled. The residue which is taken up in alcohol furnishes the 
stock from which aqueous solutions are prepared which are con- 
siderably more refined than the alcoholic solutions. 

The aqueous solutions may be purified still further by the use of 
organic solvents. Properly prepared extracts exhibit an activity 
only slightly less than that of preparations from the liquor folliculi 
(1000 R. U. or more per 1 mg.). This, coupled with the behav- 
ior during the course of preparation and the resemblance in physio- 
logical response, leads us to the belief that the substance extracted 
from the urine may be chemically identical with the ovarian hor- 
mone. 

In Table II, we present data upon the activity of extracts pre- 
pared from single samples of post-partum urines collected by the 
nurses of a maternity ward. While our data are far from com- 
plete, they seem to indicate rather clearly that the kidney ceases to 
eliminate the hormone soon after delivery. This would lead one to 
suspect that the concentration in the blood has diminished and that 
the organ responsible for the production of the hormone has ceased 
to function in that respect. 


TABLE II. 
Ovarian Hormone in Post-Partum Urines. 
Hours Post-Partum 8% a 48 72 96 144 192 264 


Rat Units per liter 640 500 80 22 20 <5 <5 <4 
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Peripheral Distribution of Myelinated Nerve Fibers Through Gray 
Communicating Rami in Dog. 


ALBERT KUNTZ anp D. IVAN FARNSWORTH. 
From the St. Louis University School of Medicine. 


The cervical, lower lumbar (below L. II) and sacral spinal nerves 
are connected with the sympathetic trunk only through gray com- 
municating rami which, according to the current teaching, com- 
prise no spinal nerve components, but only fibers of sympathetic 
origin. Certain clinical and experimental data strongly suggest that 
the gray communicating rami joining the brachial and lumbosacral 
plexuses also comprise afferent fibers of spinal ganglion origin. 

To test this hypothesis, the following experiments were carried 
out. Two series of dogs were subjected to operation. In the first 
series both roots of the thoracic spinal nerves from the lst to the 
8th inclusive were cut unilaterally just distal to the spinal ganglion, 
leaving the communicating rami intact.. In some of the animals in 
the 2nd series both roots of the lumbar nerves, usually from the Ist 
to the 6th inclusive, were cut unilaterally distal to the spinal ganglia, 
in the others the left lumbar sympathetic trunk was resected above 
the level of the communicating ramus of the 6th lumbar nerve. The 
animals were killed 2 to 5 weeks after operation, when the commu- 
nicating rami connecting the stellate ganglion with the cervical and 
first thoracic nerves, in the first series, and the communicating rami 
joining the 6th and 7th lumbar and Ist sacral nerves, in the 2nd 
series, were removed bilaterally, fixed in osmic acid and examined 
for myelinated fibers. 

In every case the number of myelinated fibers in the correspond- 
ing rami was less on the side of the operation than on the opposite 
side. The results in the following cases are typical of the results 
obtained in both series. 

Number of 
myelinated fibers 


Operation Rami examined Left Right 
Case 1. Both roots of Stellate ganglion to cer- . 
upper 8 left thoracic vical nerves. 8 87 
nerves cut. Stellate ganglion to 1st 
thoracic nerve. 15 166 


Total 23 253 
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Case 3. Both roots of Gray ramus of L. VI. 1 42 


upper 6 left lumbar Gray ramus of L. VII. 0 0 
nerves cut. Gray ramus of S. I. @ 6 
Total v2 48 


Inasmuch as the preganglionic components of the efferent chains 
involved in the sympathetic innervation of the peripheral blood ves- 
sels and other tissues in the area of distribution of the somatic rami 
of the spinal nerves terminate in the ganglia of the sympathetic 
trunk, any fibers which join the spinal nerves through the gray 
rami, except those of sympathetic origin, must be regarded as fibers 
of spinal ganglion origin. The animals used in this study were 
young dogs whose gray rami contain relatively few myelinated 
fibers. Consequently, the myelinated fibers present were easily 
counted. The difference between the number of myelinated fibers in 
the corresponding gray rami on the normal and operated sides repre- 
sents the number of myelinated posterior root fibers present. This 
number need not be regarded as representing the total number of 
fibers of spinal ganglion origin in the gray rami in question, since 
many posterior root fibers are unmyelinated. 

The posterior root fibers which join the brachial plexus, through 
the gray rami arising from the stellate ganglion are components of 
the thoracic nerves, and probably belong to the same segments as 
the preganglionic components of the efferent chains with which they 
are associated functionally. Those which join the lumbosacral 
plexus, through the gray rami of the lower lumbar and sacral 
nerves, are components of the lower thoracic and upper lumbar 
nerves, and probably belong to the same segments as the pregan- 
glionic components of the efferent chains involved in the sympa- 
thetic innervation of the lower extremity. 
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Heredity and Internal Secretion on Origin of Mammary 
Cancer in Mice. 
LEO LOEB anp IDA T. GENTHER. 


From the Department of Pathology, Washington University School of Medicine, 
St. Louis, Mo. 


More than 20 years ago Loeb in preliminary investigations on the 
heredity of cancer in mice first applied to the analysis of this prob- 
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lem a method which allowed the establishment of the significance of 
heredity in mice on a much more secure basis than was possible by 
the use of the statistical methods similar to those employed in the 
study of the influence of heredity in human cancer. This method 
consisted in the breeding of separate families and strains of mice in 
the same breeding establishment and in the study of the cancer rate 
in successive generations of strains which had thus been kept under 
similar conditions as far as the outer environment was concerned. 
By this method he found in cooperation with Miss Lathrop that 
heredity was a factor of very great significance in the origin of can- 
cer of mice.’ While certain strains had a cancer rate approaching 
zero, other families had a rate approaching 80% or more. In suc- 
cessive generations these differences between different strains re- 
mained approximately constant. 

However, in the further analysis of the causes of mammary can- 
cer in mice we found that in addition to heredity, the functional 
activity of the sex organs played a significant part in the origin of 
cancer of mice. We found that the prevention of mice from breed- 
ing lowered the cancer rate definitely and that in different strains 
the effect of the prevention of breeding differed in intensity. How- 
ever, we found castration of the mice to be of even greater signifi- 
cance and moreover the effect of castration was the greater, the 
earlier the ovaries were removed. A quantitative relation was thus 
established between the internal secretion of the ovary and the fre- 
quency with which cancer appeared in the breast of mice. The 
growth stimuli emanating from the ovary and affecting rhythmically 
the mammary gland acted thus in a similar quantitative manner to 
tar, which when applied experimentally to the skin also produced 
cancer the more frequently and the earlier, the earlier and oftener 
the tar had been used. In both cases, cancer would develop a long 
time after these 2 types of stimuli had ceased to act. Stimuli devel- 
oping in the outer and inner environment acted therefore in a similar 
manner in the causation of cancer. These latter investigations were 
subsequently confirmed and extended by Cori.’ 

As to the mode in which heredity leads to the development of 
mammary cancer in mice and through which mechanism it becomes 
potent, nothing definite is known at the present time. In view of the 
fact that in addition to the hereditary factor the functional activi- 
ties of the sex organs greatly influence the incidence of cancer in 
mice, it is conceivable that the hereditary condition itself acts 
through hereditarily transmitted differences in the functional activ- 


1 Loeb, Leo, Am. Naturalist, 1921, lv, 510. 
2 Cori, C. F., J. Hap. Med., 1921, xlv, 983. 
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ity of the ovaries. If such a relation should exist, it should be pos- 
sible to establish it by comparing the sexual periodicity in female 
mice belonging to strains with a very high cancer rate with the per- 
iodicity of the cycle in mice not belonging to such strains. We ob- 
tained through the kindness of Mr. M. C. Marsh of the State In- 
stitute for the Study of Malignant Diseases in Buffalo, female mice 
belonging to a strain in which the cancer rate exceeded 80%. Ina 
number of these animals we studied the length of the oestrous cycle 
and found it to be on the average very similar to the cycle of ordi- 
nary white control mice in which, while the cancer rate had not been 
definitely established, it did not appear to be high. In the strain 
with a high cancer rate the length of the cycle was slightly greater 
than in the controls. The duration of the oestrous cycle in the 
tumor strain was likewise slightly greater than in the ordinary white 
mice previously studied by Allen.* In several of the mice in the 
high tumor strain cancers developed while under observation. We 
found that the appearance of the tumor did not greatly alter the 
length of the oestrous cycle. We furthermore had at our disposai 
through the kindness of Miss Clara J. Lynch from the Rockefeller 
Institute a strain of brown mice with a relatively low cancer inci- 
dence in animals kept from breeding. In these mice the sexual cycle 
was on the average longer than in the white mice belonging either 
to the ordinary strain or to the high tumor rate strain. This fact 
also corresponds to previous observations of Allen, who found in a 
strain of brown mice which he examined the length of the sexual 
cycle to be greater than in ordinary white mice. 

On the basis of these studies of the sexual periodicity in mice, we 
may conclude that there is in all probability no definite relation be- 
tween the length of the sexual cycle in these animals and the hered- 
itary tendency to cancer, in the sense that mice with a higher can- 
cer rate have a shorter sexual cycle, and we must therefore in all 
probability seek the point of attack of the hereditary factors not in 
the functional activity of the ovary but elsewhere. However, we 
consider these studies as preliminary and we hope to be able to con- 
tinue them. 

In conclusion we may point out that the fact that variable condi- 
tions in the inner environment of the animals greatly influence the 
incidence of cancer in addition to heredity, complicates the analysis 
of the genetic factors which determine the mode of hereditary trans- 
mission, and that in the study of cancer in hybrids we can not expect 
simple ratios under these circumstances. 


3 Allen, E., Am. J. Anatomy, 1922, xxx, 297. 
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Effect of Potassium Iodide on Proliferative Activity of Thyroid 
Gland in Guinea Pigs. 


JACOB RABINOVITCH. 


From the Department of Pathology, Washington University School of Medicine, 
St. Louis, Mo. 


In our investigations we attempted first, to determine in a quan- 
titative manner the increase in mitotic activity which is caused in 
the thyroid of guinea-pigs fed with potassium iodide, and secondly, 
we intended to determine whether there was any relation between 
the quantity of KI and the proliferative activity in the acini. The 
experiments were carried out on 4 sets of guinea pigs weighing on 
the average between 350 and 450 gm.; some of these were fed with 
varying quantities of potassium iodide for different periods of time, 
while others were kept as controls. The first set of animals re- 
ceived a daily dose of 0.01 gm. KI, the second set 0.05 gm. KI, and 
the third set 0.1 gm. KI. The fourth set was kept as controls and 
did not receive any potassium iodide. The iodide was administered 
in the form of pills fed by mouth, great care being taken that all 
of the substance was swallowed. In different groups of animals 
the feeding was continued for periods of 10, 15, 18, 20 and 30 days 
respectively, and at the end of each period the animal was killed 
with chloroform, and both lobes of the thyroid excluding the isth- 
mus were immediately removed after the death of the animal and 
at once fixed in Zenker’s solution. The glands were cut in com- 
plete serial sections and stained with eosin and hematoxylin. The 
average number of sections obtained for every gland varied between 
450 and 500; mitoses were counted in every tenth section in a very 
exact manner, the number of mitoses thus obtained was multiplied 
by 10 in order to find the total number of mitoses in the thyroid 
gland. 

We may state that first, the administration of KI leads to an 
exceedingly pronounced increase in the proliferative activity of the 
thyroid gland. While in normal guinea pigs not fed with KI the 
average number of mitoses varied approximately between 100 and 
200 in the whole gland, in the animals fed with KI the number may 
be as high as 8000 and quite commonly reached figures of 4000 and 
5000. Secondly, we found that there is a definite relation between 
the amount of KI fed and the mitotic activity of the thyroid gland 
which results therefrom. The intensity of mitotic proliferation was 
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smallest in the set fed with 0.01 gm. and was greatest in the set fed 
with 0.1 gm. KI; it was intermediate in the guinea pigs which re- 
ceived 0.05 gm. As to the activity of phagocytes we found it greatly 
increased in the thyroid glands of the animals fed with KI, and in 
consequence of this increased activity on the part of the phagocytes 
the softening of the colloid took place in some acini. Otherwise 
there was no striking difference found in the character of the 
acini, colloid and epithelium between the controls and the animals 
fed with potassium iodide. After feeding with KI through a period 
of 30 days, the mitotic activity has ceased altogether; this condition 
was associated with and probably caused by the taking up of fluid 
on the part of the colloid, which just increased in size and exerted 
pressure on the acini. As a result of this increased pressure the 
acini became larger, and the epithelium flattened cut, and in other 
cases adjoining acini coalesced. 


Minnesota Branch. 


University of Minnesota, May 31, 1928. 
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Rapid Stimulation of Hemoglobin Synthesis in Secondary Anemias 
After Feeding Fetal Calf’s Liver. 


HILDING BERGLUND, CHARLES H. WATKINS anp RICHARD JOHNSON. 


From the Medical Service of the University Hospital, Minneapolis, Minn. 


Observations by different workers show that in patients afflicted 
with some form of secondary anemia there is as a rule no response 
to the feeding of calf’s liver or of the Cohn-Minot liver extract. To 
the well known response of patients with pernicious anemia to this 
extract has recently been added the definite but peculiar type of re- 
sponse, which normal individuals show to the same extract. It is 
being assumed that the nature of the effect of the extract is to bring 
about a maturation or discharge into the circulation of erythrocytes 
or a combination of both these processes. 

It is generally recognized that it is not the erythropoesis which is 
primarily at fault in socalled secondary anemia but the ability to 
synthesize enough hemoglobin to give the proper hemoglobin con- 
centration in the erythrocytes that are being formed. The lack of 
effect of liver or liver extract upon secondary anemia is in harmony 
with this view. 

The appearance of abundant amounts of hemoglobin already 
during the early stages of the development of the primitive erythro- 
cyte was considered as a significant fact during our search for a 
way specifically to stimulate hemoglobin synthesis. The important 
role which the fetal liver takes in the next stage of erythropoesis 
led us to the attempts to be communicated in this paper. 

We have adopted the feeding of fetal calf’s liver as a mode of 
treatment of certain types of secondary anemia. Characteristic 
features of these anemias are their prevalence in women between 
the age of 25 and 45, marked chronicity and failure to respond to 
treatment with iron or chlorophyll-rich diet as well as to ordinary 
calf’s liver or liver extract. The apparent lack of any causative 
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agent makes these cases stand out more or less as primary or es- 
sential anemias of the type one hematologically characterizes as 
secondary. One of the curves in our charts represents a boy, age 
10, with an almost aplastic anemia of secondary type. The other 
curves are from women of the type just indicated. 

The livers, which have been used so far, have been from calf 
fetuses measuring 40 cm. or more from the tip of the nose to the 
ischial tuberosities. Recent therapeutic observations have led us 
to a somewhat different selection, the fetuses not to exceed 70 cm. in 
length and with a preference for the smaller ones. Microscopic 
sections of livers from fetuses of different length reveal in an 18 
cm. embryo the blood forming islands almost as prevalent as the 
liver structure proper, in a 77 cm. fetus only a few islands of nor- 
moblasts and in a 112 cm. calf (full term) practically no signs of 
intrahepatic blood formation. The livers have been removed from 
the fetuses within 4 hours after the animals have been killed, ground 
through a meat chopper, dried in a hot air current, the material 
suspended about an inch above a hot plate, the dried material 
powdered and administered either as powder or made into tablets. 
The equivalent of about 300 g. of liver has been fed daily. 

Chart 1 demonstrates in 4 representative cases the increase of 
hemoglobin during fetal liver feeding in percentage of the initial 
values, these having been calculated as unity. The actual hemo- 
globin values at the beginning and end of the experiment are 
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attached to the individual curves. The hemoglobin values, deter- 
mined according to Sahli against permanent standards have been 
read after 15 minutes, when the curve for the color development has 
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CHART 2. 


flattened out, instead of after 2 minutes. Chart 2 gives the corre- 
sponding curves for the number of erythrocytes. Chart 1 shows in 
all cases a uniform increase in the hemoglobin content, in 3 of the 4 
cases amounting to from 60% to 70% of the initial values within 
22 to 30 days, and in all cases leading up to practically normal ab- 
solute figures. A comparison between Chart 1 and Chart 2 fails 
to reveal any correspondence between the curves for the number of 
erythrocytes and for hemoglobin content. Particularly elucidating 
are the curves labeled 4. Here a rapid discharge of hypochro- 
matic erythrocytes brings the blood count to a high normal level, 
only slightly altering the hemoglobin content The hemoglobin 
curve then continues to rise, with the erythrocyte curve remaining 
level. As an approximately correct expression one might state that . 
the time required to bring about a normal hemoglobin content in a 
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hypochromatic type of anemia is the time required not only to raise 
the erythrocyte count to normal but to replace the erythrocytes pres- 
ent in the circulation at the onset of treatment with new erythro- 
cytes of normal hemoglobin content. This is in fundamental con- 
tradistinction to the situation in pernicious anemia. 

At no time during the treatment with fetal liver was there any 
increase in the number of reticulocytes. 

Conclusion: A procedure to accelerate the hemoglobin synthesis 
in secondary anemia through the feeding of fetal calf’s liver has 
been carried out successfully. 
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Effect of Cholesterol Exposed to Roentgen Rays on Rachitic Rats. 


WILHELM STENSTROM, ANNE LOHMANN anp H. T. HILLSTROM. 


From the Laboratory of Biophysics, Unwersity of Minnesota. 


Hess and Weinstock’ state that cholesterol, which has been irra- 
diated with roentgen rays, does not cure rickets, and also that the 
absorption spectrum in the ultra violet of cholesterol is not changed 
by this kind of radiation. On the other hand, Reinhard and Buch- 
wald’ found that a definite change takes place in the absorption if 
cholesterol is irradiated in chloroform solution. This change in the 
absorption was similar to the change that is produced by irradia- 
tion with ultra violet. If commercial cholesterol is exposed for a 
short time to ultra violet radiation from a mercury arc, it obtains a 
curative effect on rickets and there seems to be a correlation between 
the activity and the change in the absorption. It seems, therefore, 
that cholesterol in a chloroform solution might obtain anti-rachitic 
properties by being exposed to roentgen radiation. 

After some preliminary tests with the production of rickets in 
rats, the following experiment was carried out. Through the cour- 
tesy of Dr. Cornelia Kennedy a litter of 8 rats was obtained after 
weaning, at the age of 28 days. The mother rat had been fed on 
Steenbock’s diet® which is poor in vitamine A. The eight rats were 
put on Steenbock and Nelson’s diet No. 2966* free from vitamine 


1 Hess, A. F., and Weinstock, M., J. Biol. Chem., 1925, Ixiv, 1923. 

2 Reinhard, M. C., and Buchwald, K. W., J. Biol. Chem., 1927, Ixxiii, 383. 
3 Steenbock, Science, 1923, lviii, 449. 

4 Nelson, E. M., and Steenbock, H., Am. J. Physiol., 1925, Ixxili, 341. 


818 SCIENTIFIC PROCEEDINGS 


D. Rats C and D were on this diet alone; A and B received 0.2 cc. 
of codliver oil per day; E and F received unirradiated cholesterol, 
and G and H received cholesterol which had been exposed to roent- 
gen rays while dissolved in chloroform. The codliver oil was fed 
by means of a pipette. The cholesterol was administered by pouring 
1 cc. of a solution of 0.6 gr. of Kahlbaum’s cholesterol in 100 cc. 
chloroform on the day’s ration and the chloroform evaporated off 
at room temperature. Any food remaining was added to the next 
ration. 

The cholesterol solution to be irradiated was sealed in glass tubes 
about 15 cm. long and 1.5 cm. in diameter (15 cc. in each tube). 
Asa rule, one tube at a time was placed inside the large metal cylin- 
der that housed the roentgen tube and was left there until shortly 
before it was needed. The distance from the target to the center of 
the cholesterol container was 57 cm.; 180 to 200 kilovolts and 30 
milliamperes were used, the only filter being the glass wall of the 
container. The time of exposure varied from 1 to 15 hours with 
interrupted radiation, the average time being 7 hours. The rats 
were kept 26 days, and at the end of this period roentgen pictures 
were taken which showed the typical rachitic picture in rats C to H 
inclusive. Sections were made of bones from all the rats, the frozen 
sections being made without decalcification and stained according 
to Von Kossa’s technique with silver nitrate.° In rats C to H there 
was no evidence of calcification in the epiphyseal cartilage and in 
the greater part of the metaphysis. Both of these tests showed no 
difference in the intensity of the rickets produced in the last 6 rats. 
Rats A and B were normal in both of these tests. The results of 
the experiment are summarized in the following table: 


TABLE I, 
#8 Weight Roentgen} Calcium 
Rat Addition to ration Plate | staining® 
Ist day |14th day|26th day 

A Codliver oil | 59 72 82 — 23 
B Oe yes 44 60 70 — — 
CG 57 7 78 ae al 
D 56 al 75 —- ae 
EB Unirradiated 

Cholesterol 56 70 ids + + 
F ed 55 71 77 ao + 
G Irradiated 

Cholesterol 57 71 77 + of 
H ad 61 78 86 + ae 


—=— No evidence of rickets could be noticed. 
+ = Definite evidence of rickets present. 


5 Von Kossa, Ziegler’s Bettrage, xxix, 190. 


ELECTROKINETIC POTENTIALS OF PROTEINS 819 


Our experiment thus shows that the roentgen radiation to which 
the solution of 0.6% cholesterol in chloroform was exposed did not 
induce any anti-rachitic potency to the cholesterol. The roentgen 
dose was neither exceedingly small nor exceedingly large. We 
therefore consider that enough change should have been produced 
to have had a noticeable effect on the rats if anti-rachitic proper- 
ties were induced by irradiation with roentgen rays of a solution of 
cholesterol in chloroform, and doubt that the dose could have been 
large enough to both produce and destroy completely an antirachitic 
substance. 

We wish to express our appreciation to Dr. Grace Medes for the 
advice received regarding the diet for the rats used in this experi- 
ment. 


4087 


A Streaming Potential Method of Measuring Electrokinetic 
Potentials of Proteins. 


DAVID R. BRIGGS. (Introduced by R. A. Gortner.) 


From the Division of Agricultural Biochemistry, University of Minnesota. 


Vhe sign and magnitude of the electrical charge on proteins has 
profound effects upon the physico-chemical properties of protein 
systems, and various methods have been utilized to evaluate these 
factors in a quantitative manner. 

Most of these methods have utilized the technic of cataphoresis 
Thus, Svedberg and Tiselius’ photographed the migrating boundary 
between egg albumin and a buffer solution by the aid of the fluor- 
escence produced by protein solutions in ultra-violet light. Loeb’ 
coated particles of collodion with various proteins and observed 
with the aid of an ultra-microscope the direction and rate of migra- 
tion in an electric field. 

Freundlich and Abramson,* and Abramson* adsorbed protein on 
the surface of quartz particles and studied the influence of pH on 
the rate and direction of migration of these coated particles. They 
found that the quartz particles coated with protein behaved as pure 
protein particles. 


1 Svedberg, Th., and Tiselius, A., J. Am. Chem. Soc., 1926, xlviii, 2272. 

2 Loeb, J., J. Gen. Physiol., 1923, v, 395. 

3 Freundlich, H., and Abramson, H. A., Z. physik. Chem., 1927, exxviii, 25. 
4 Abramson, H. A., J. Am. Chem. Soc., 1928, 1, 390. 
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Briggs has recently demonstrated that the streaming potential 
can be used as a rapid and extremely accurate method for deter- 
mining the sign and magnitude of the ¢-potential. This method in- 
volves forcing liquid through the pores of a diaphragm and meas- 
uring the potential set up across the diaphragm. It seemed probable 
that a quartz diaphragm coated with protein would act as a protein 
diaphragm and allow for a rapid and accurate determination of the 
£-potential on the protein. Experiments to test this hypothesis were 
successful. It was found that the curves of Abramson* for quartz- 
egg albumin could be duplicated, and that the experimental error of 
the determination was apparently appreciably less when the stream- 
ing potential method was used, than when cataphoretic technic was 
employed. The streaming potential method (as described by 
Briggs’) is far simpler to operate and is less subject to error, inas- 
much as it does not involve the determination of the limits of the 
boundary between the protein sol and the buffer, as in Svedberg’s 
method, and is independent of convection currents and surface 
streaming which are troublesome factors in ultra-microscopic meas- 
urements of cataphoretic mobility. In addition to being more accu- 
rate, the streaming potential method is far more rapid. The same 
quartz-protein membrane may be used to follow the charge in the 
electrokinetic potential over a given pH range by simply altering 
_the pH of the solution being streamed through the membrane. No 
streaming potential is set up at the isoelectric point. Accordingly, 
this method should prove exceedingly useful for determining the 
isoelectric point of proteins. With care, the method is capable of 
determining the isoelectric point with as high an accuracy as can be 
obtained in an electrometric pH measurement. 
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Glass Surfaces versus Paraffin Surfaces in Blood-Clotting 
Phenomena—A Hypothesis. 
ROSS AIKEN GORTNER anp DAVID R. BRIGGS. 


From the Division of Agricultural Biochemistry, University of Minnesota. 


It is well known that when blood is drawn through a bare glass 
cannula or into a glass container, clotting occurs within a very short 
period of time. On the other hand, if the glass cannula and the con- 


5 Briggs, D. R., J. Phys. Chem., 1928, xxxii, 641. 
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tainer be coated with paraffin so that the blood does not come in 
contact with the bare glass, clotting may be delayed for hours, or 
completely inhibited. 

Briggs has shown in the preceding communication that a quartz 
diaphragm may be coated with protein so as to acquire the proper- 
ties of a pure protein diaphragm. Undoubtedly this is due to the 
phenomenon of adsorption, possibly in accordance with the Gibbs 
principle that substances which decrease surface or interfacial ten- 
sion tend to be adsorbed. 

It occurred to us that possibly blood-clotting was dependent upon 
the adsorption of some constituent from the serum onto a surface, 
thereby increasing the effective concentration of this constituent and 
initiating the clotting phenomenon. 

Streaming potential measurements showed that a bare glass cap- 
illary had a negative ¢-potential of approximately 30 millivolts,* 
whereas the same capillary coated with a thin layer of paraffin had 
essentially a zero ¢-potential against water. The high ¢-potential 
would favor electrostatic adsorption of positively charged colloids 
at the interface of glass-blood serum, and there would be no such 
tendency for a paraffin-blood serum interface. We accordingly 
postulate that the initial step in blood-clotting involves a surface con- 
centration of some positively charged constituent, the concentration 
being brought about by selective adsorption. 
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Experimental Production of Auricular Fibrillation by Several 
Stimuli Applied to the Auricle. 


ARTHUR D. HIRSCHFELDER, RAY LEMLEY anp DOUGLAS GARROW. 


From the Department of Pharmacology, University of Minnesota. 


Auricular fibrillation has hitherto been produced experimentally 
only by faradization of the auricle, and under these conditions the 
period of fibrillation rarely outlasts the period of stimulation. More- 
over, though it is usually possible to cause spontaneous auricular 
fibrillation in the dog to cease abruptly after the injection of quini- 


* The actual streaming potential which was measured between the 2 ends of 
the glass capillary was in excess of 4.5 volts at 30 em. Hg hydrostatic pressure. 
With the same tube coated on the inside with a thin layer of paraffin, the streaming 
potential was essentially zero. 
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dine it is, as Alfred Cohn has reported,’ only rarely possible to stop 
the fibrillation during faradization of the auricle. This practically 
prevents a satisfactory experimental study of the drugs that might 
be used to influence auricular fibrillation. 

In this investigation we have produced auricular fibrillation in 
dogs by throwing into the auricle a cycle of 3 independent make and 
break induction shocks, about one-eighth of a second apart, each 
shock being applied to a different part of the auricle. The fibrillary 
contractions were easily visible in the wall of the auricle and in the 
electrocardiogram, and were accompanied by the usual absolute 
arrhythmia in the carotid pulse tracing recorded with a membrane 
manometer. 

In these experiments we used the make and break secondary 
shocks from 3 independent Harvard induction coils, the secondary 
circuits of which led to a cylindrical electrode containing 4 insulated 
wires whose bare ends were about 2 mm. apart. One of these wires 
was connected with all 3 induction coils in order to complete the 3 
circuits. The poles of the 3 primary circuits were connected with a 
dry cell and then with the base of a Harvard kymograph, the drum 
of which was covered with a piece of glazed paper bearing 3 perfor- 
ations made in an oblique descending line, each perforation about 
5 mm. in front and above the next one. As the drum was rotated 
rapidly, a contact was made whenever one of these perforations 
moved past a spring brass wire set upon a ring stand (from which 
it was insulated) and this brass wire passed to the second electrode 
in the primary circuit of one of the induction coils. As the drum 
rotated once in 6 seconds, this gave a cycle of 3 independent stimuli 
to different parts of the auricle with an interval of about one-eighth 
of a second between them. This is about equal to the A-V conduc- 
tion time. 

A single cycle of these stimuli sufficed to set up a “circus move- 
ment” in the auricle and in every experiment but one resulted in the 
development of fibrillation. In almost every experiment we were 
able to obtain periods of fibrillation which greatly outlasted the 
periods of stimulation. The fibrillation sometimes lasted from 
one-half to 2 hours, and we were able to obtain lasting fibrillation 
by this method in a number of dogs when fibrillation produced by 
faradization ceased within a few seconds after cessation of the 
stimulation. 

Fibrillation produced in this way was cut short almost imme- 
diately by the injection of a few cubic centimeters of 1% quinidine 


1 Cohn, A. E., and Levy, R., Proc. Soc. Exp. Biou. AND Merp., 1921, xviii, 283; 
J. Am. Med. Assn., 1921, Ixxvi, 1605. 
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sulphate solution. It is also significant that the only experiment in 
which we have failed to produce fibrillation was in a dog which 
showed spontaneous fibrillation when the chest wall was removed, 
and in which the fibrillation had been stopped by a large dose of 
quinidine before stimulation was attempted. 

In our experiments, whenever the stimuli have been applied to 
rapidly beating hearts, either during stimulation of the accelerators, 
after atropinization, or after small doses of epinephrine, the result- 
ing fibrillation has never lasted more than a few seconds, whereas 
we have usually obtained fibrillation lasting from half a minute to 
2 hours when the stimuli have been applied to hearts whose vagi 
were being stimulated either electrically, with pilocarpine or with 
large doses of epinephrine. 

Further studies upon the influence of these factors, as well as 
upon variations in acid-base equilibria, effects of ions, etc., are in 
progress. 
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Effects of Epinephrine Injections upon Deep and Superficial 
Blood Vessels of Frog’s Tongue. 


ARTHUR D. HIRSCHFELDER anp CHARLES BLUMENFELD. 


From the Department of Pharmacology, University of Minnesota. 


Investigations by Cannon and his collaborators» * * * have shown 
that while intravenous injections of epinephrine cause the whole 
limb to decrease in volume, an increase in volume may be recorded 
if the skin of the limb has been removed. In other words, epine- 
phrine causes vasoconstriction in the vessels of the skin but not in 
those of the muscle. We have observed a similar phenomenon in 
the arterioles of the frog’s tongue. If the frog’s tongue is ob- 
served under the microscope, the superficial capillaries supplying 
the mucous membrane can be seen as loops closely resembling the 
familiar capillary loops in the human skin, while the deeper vessels 
supplying the muscles of the tongue run a much less tortuous 
course. After the injection of 1.5 cc. of 1:100,000 epinephrine 
solution into the dorsal or ventral lymph sac, most of the super- 


1 Cannon, W. B., and Lyman, H., Am. J. Physiol., 1913, xxxi, 376. 

2 Gruber, C. M., Am. J. Phystol., 1918, xlv, 302. 

3 Hartman, F. A., and Kilborn, L. G., Am. J. Physiol., 1918, xlv, 111. 

4 Hartman, F. A., Kilborn, L. G., and Fraser, L., Am. J. Physiol., 1918, xlvi, 
168. 
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ficial capillaries become perfectly bloodless, while in others, the 
flow of blood corpuscles is greatly retarded. No such contraction 
or retardation can be noted, however, in the deeper capillaries and 
arterioles supplying the muscles of the tongue. 

These observations show that the same contrast between the 
effects of epinephrine on the superficial vessels and in the deeper 
vessels takes place in the frog as has been observed in mammals. 
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Inhibiting Effects of Lipoids upon Actions of Antiseptics. 


ARTHUR D. HIRSCHFELDER anp GEORGE M. DECHERD, JR. 


From the Department of Pharmacology, University of Minnesota. 


Although many experiments have been performed which have 
shown that the antiseptics have a weaker action in blood serum and 
tissue juice than in water salt solution or bouillon, this diminution 
of action has always been ascribed to the presence of the proteins. 
However, since these fluids also contain lipoids, and since, as has 
been shown by Cruikshank,’ Loewe’ and others, the lipoids may play 
a decided réle in altering the distribution coefficient of the antiseptic 
dyes, we have studied the effects of the mere presence of lipoids upon 
the action of various antiseptics. In the experiments which we have 
performed, we have found that when cultures of Staphylococcus 
aureus and Bacillus coli are exposed to the action of various anti- 
septics (acriflavine, pyridium, phenol, bichloride of mercury) in sus- 
pensions of 0.5% lecithin or kephalin, or of .05% cholesterol, the 
antiseptic activity was greatly weakened; and this decrease of 
effectiveness is of about a degree similar to that which is brought 
about by the presence of an equal concentration of protein, though 
usually somewhat less marked. Since blood plasma contains .25% 
lecithin and .18% cholesterol, suspensions which we have used are 
quite comparable to blood plasma. 

The table below gives the greatest dilution in Clark’s buffer solu- 
tions (Na2.HPO,+KH.PO, at pH 7.4) of the antiseptics which in- 
hibited the growth of transplants to agar after the bacteria have 
been exposed to the action of the antiseptic for 3 hours. The ex- 
periments with pyridium were done in Locke’s solution as the anti- 
septic is precipitated by the phosphate buffer at pH 7.4. 


1 Cruickshank, J., J. Path. and Bact., 1920, xxiii, 230. 
2 Loewe, S., Biochem. Z., 1922, exxvii, 231. 
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TABLE I. 
Staphylococcus aureus. 


Neutral Acriflavine Pyridium HgCly 
Wont rollieeeee sc eaten teste cee. 1:8,000 1:8,000 1:750,000 
Oalonlaecithin™ es... 1:4,000 1:2,000 1:16,000 
growth+ 
0.5% Cephalin .............. 1:4,000 1:2,000 1:4,000 
growth+ 
0.05% Cholesterol ........ 1:4,000 


Bacillus coli. 


Neutral Acriflavine Pyridium 
Contin ore ere eae ate cotw asco 1:8,000 1:8,000 
Orbe ou luecithin see eee 1:1,000 1:2,000 
Ole Cephalairscesssecensseceactesee 1:1,000 growth in 
1:2,000 
0.05% Cholesterol ..............--.--- 1:8,000 


Longer exposure to these antiseptics gave commensurate results 
except in the case of acriflavine and cholesterol, in which the con- 
trol showed no growth in 1:54,000 after 12 hours and 1 :500,000 
after 24 hours, while in the presence of .05% cholesterol, inhibition 
occurred in 1:16,000 after 12 hours, and in 1:100,000 after 24 
hours. 

These results were obtained even in the absence of any visible 
flocculation of the lipoid suspension. 

We have also observed with the ultramicroscope the effect of 
antiseptic on lipoid emulsions. The quinine series give blue or 
greenish Tyndall cones, though no particles can be seen. Lecithin 
emulsion shows large slowly moving particles. With addition of 
quinine, for instance, the particles may be seen to form large clumps, 
and clots are formed, while the blue Tyndall cone becomes weaker, 
and if sufficient lecithin is added, disappears. Similar results are 
obtained with the yellow cone of acriflavine. 

Mercury is the only heavy metal which does not precipitate a leci- 
thin emulsion, and no change in the ultramicroscopic picture is 
seen when HgCl, is added. However, the striking decrease in the 
effective antiseptic concentration shows that the bichloride is com- 
bined in some way. AgNO, rapidly produces clots. 

Cholesterol shows an immediate and striking effect on the Tyn- 
dall cones of quinine, ethyl hydrocuprein, eucupin and vuzin, of 
fluorescein and eosin, and of acriflavine and rivanol. The choles- 
terol particles are small, bright and rapidly moving. The above 
antiseptics combine quickly with these particles, losing their fluor- 
escent property. HgCl, and AgNO, cause the rapid formation of 


clots. 
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It may be noted that in our experiments with the basic antiseptics, 
acriflavine and pyridium, we found the Gram positive Staphylococ- 
cus aureus and the Gram negative Bacillus coli equally sensitive 
to the dyes. This harmonizes with the results of Hirschfelder, Jensen 
and Swanson,’ and of Skinner and Burke,* and is in striking con- 
trast with the oft repeated claims of Churchman,’ that Gram pos- 
itive microorganisms are more sensitive to basic dyes and the Gram 
negative ones more sensitive to the acid dyes. 

Our experiments indicate that the effect of the lipoids as well as 
of the proteins of blood plasma, serum and tissues, must be taken 
into account, as well as that of the proteins, in the study of the ac- 
tion of antiseptics. 

We take pleasure in acknowledging our indebtedness to Dr. R. A. Gortner for 


the privilege of using the Szigmondy slit ultramicroscope and for his aid in this 
part of the work. 
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lodine Content of Milk Powder. 


DON R. MATHIESON. (Introduced by J. F. McClendon.) 


From the Laboratory of Physiological Chemistry, University of Minnesota. 


A sample of powdered whole milk from Indiana (goitrous re- 
gion) was found to contain 166 parts of iodine per billion; and a 
sample of lactic acid milk from the same source was found to con- 
tain 44 parts per billion. 

These values may be compared with 62 parts per billion (dry 
basis) for milk from Berne, Switzerland (goitrous region) and 400 
parts per billion for milk from the California Coast where the feed 
was bathed by sea spray (non-goitrous region). 


3 Hirschfelder, A. D., Jensen, H. H., and Swanson, W. W., Proc. Soc. Exp. 
Biou. AND Mep., 1923, xx, 402. 

4 Burke, V., and Skinner, ©. E., J. Exp. Med., 1924, xxxix, 613. 

5 Churchman, J., J. Exp. Med., 1912, xvi, 221; 1913, xvii, 373; 1921, Xxxili, 
569; J. Am. Med. Assn., 1918, lxx, 1047; 1921, Ixxvii, 24; 1922, Ixxix, 1657; 
Proc. Soc. Exp. Bron. AND MED., 1923, xx, 402. 
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A Simple Method for Determination of Threshold Value of 
Vibration Sense. 


J. CHARNLEY MC KINLEY. 


From the Dwision of Nervous and Mental Diseases, Unwersity of Minnesota. 


Symns’ has described the first method for the quantitative deter- 
mination of vibration sense. In his fork 2 pieces of steel are at- 
tached to the prongs so that when the fork is vibrating strongly a 
small window is seen between them and this window disappears at a 
certain amplitude of vibration. On the disappearance of the win- 
dow the fork is applied to a bony point of the patient and a stop 
watch started. When the patient no longer feels the vibration the 
watch is stopped. It is assumed then that vibration sense is rela- 
tively less acute, the shorter the time interval during which it is per- 
ceived. This work has been continued by Wood? and Ahrens.* 

In observing a fork vibrating under a microscope it is evident 
that when the amplitude is small, the vibration recedes very slowly. 
so that even with the eye observing the fork directly and aided with 
an eyepiece micrometer, it is difficult to determine within several sec- 


Collar 


Wie. 1. 
Materials necessary in this method of testing vibration sense. 


1 Symns, J. Ll. M., Brit. Med. J., 1912, i, 539; Guy’s Hosp Rep., 1912, Ixvi, 
120; Quart. J. Med., 1917, xi, 33. 

2 Wood, E. J., Am. J. Med. Sc., 1922, elxiii, 19. 

3 Ahrens, R. S., Arch. Neur. Psych., 1925, xiv, 793. 
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onds of time when the fork is vibrating exactly at a given amplitude. 
Then, too, from the physiologic standpoint it has often been stated 
that in testing sensation one should approach the threshold value 
from below rather than from above as is done with Symns’ fork. 
Further, there is no easy method of keeping the pressure of the fork 
constant on the bony point of the patient. 

With these difficulties of the former method in mind, the tech- 
nique here described was developed. 

The materials necessary are shown in Fig. 1. The tuning fork 
is 10% inches in length and has a rate of 128 vibrations per second. 
The base of the fork has been weighted so that altogether it weighs 
501 gm. Around the shank of the base is a metal collar which 
slides freely up and down. ‘Thus the fork can be supported in a 
vertical position by holding the collar so that it will not tip over 
and it will then rest with approximately 500 gm. pressure on the 
portion of the patient to be tested. The contact phlange of the 
bottom of the fork which rests against the patient is 1.0 cm. in 
diameter. The small box shown in Fig. 1 contains 15 rods made 
from piano wire which is 1.50 mm. in diameter. These rods range 
in length from 13.90 mm. to 19.00 mm. + 0.01 mm. The rods can 
be pushed through a small cylindrical piece of rubber which is at- 
tached to the end of a silk thread about 20 cm. in length. On the 
other end of this silk thread is a small metal rod for convenience 
in handling. The piano wire rods are pushed through the rubber 
on the tip of the thread and are placed between the prongs of the 
fork thus spreading the prongs at will from 13.90 mm. to 19.00 mm. 
Then by quick traction on the thread the rod is jerked from between 
the prongs of the fork and the initial vibration of the fork will 
correspond closely to the amount of spread produced by the piano 
wire rod. Kielhauser* states that rods have been used by Miiller, 
Pouillet and Pfaundler to start forks vibrating. 

The accuracy of the method has been tested out as follows: 

The fork is clamped in a horizontal position by its shank in a 
vise. Its tip 1s observed through an erecting microscope fitted with 
a Spencer eyepiece micrometer. The tip of the fork is illuminated 
by an arc light and a bull’s eye condenser. A tiny scratch at the tip 
of the fork is located by the very bright light which it reflects into 
the microscope. When the fork is caused to vibrate, this tiny scratch 
becomes a line which is easily measured for length by means of the 
eyepiece micrometer. The length of this line, of course, corresponds 
to the apparent amplitude of vibration of the fork and the actual 


4 Kielhauser, H. A., Verlag von B. G. Teubner, Leipzig, 1907. 
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amplitude is computed from the fact that, with the magnification 
used, each distance between any 2 lines in the eyepiece micrometer 
corresponds to 0.14 mm. in actuality. This distance between any 
2 lines of the eyepiece micrometer is of such size that it is easy to 
estimate tenths of the distance and tenths, therefore, correspond to 
0.014 mm. 

Determinations were made of the initial vibration produced by 
each one of the 15 rods. Twenty-five readings were taken from 
each rod. Their average values are plotted in Fig. 2. Opposite 
each average observation in this figure is placed the numerical ex- 
pression for the average and this is followed in parenthesis by the 
extreme range of the observation. Since the distance between the 
prongs of the fork at rest is 13.75 mm. one would expect the 14.00 
mm. trip rod to produce a vibration of 0.25 mm. and the 19.00 mm. 
rod to produce an initial amplitude of 5.25 mm. It is seen in Fig. 2 
that the 14.00 mm. rod produces an average initial amplitude of 
vibration of 0.238 mm. while the 19.00 mm. rod produces one of 
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5.071 mm. The theoretical curve which one would expect these 
readings to follow is plotted in the dashed line of Fig. 2, while the 
average of the actual observations is shown by dots. It is seen 
that as the longer rods are used, the amplitude of the initial vibra- 
tion becomes progressively less than one would expect from the 
theoretical curve. No doubt this discrepancy is due to the increased 
friction, air resistance and the like which becomes more and more 
marked as the length of the rods is increased. The greatest range of 
variability of the readings of initial amplitude is found to be with 
the 18.50 mm. and the 19.00 mm. rods, which show a range of 
4.562 mm. to 4.618 mm. and 5.041 mm. to 5.097 mm. respectively. 
The extreme range of error, therefore, is only 0.056 mm. In mak- 
ing these readings it has been found that if the trip-rod is pulled 
from the fork in a direction more than 5° or 6° towards one or the 
other prong of the fork, the initial vibration is larger than when the 
rod is pulled more in the axis of the fork. This seems to be the 
only technical point of any difficulty which one must remember in 
using this fork. 

In observing a tuning fork it becomes evident that the more forci- 
bly the fork is started, the more rapidly it runs down at first, 
whereas it will continue to vibrate at a relatively small amplitude 
for a rather long period of time. In order to obtain some data on 
this point, a kymograph drum was rotated at a constant speed. On 
this kymograph drum seconds were marked off with an electric 
time-marker activated by a metronome. Another signal magnet 
was placed on the drum in a different electric circuit so that one 
could make contacts at recorded intervals of time. The tuning fork 
was observed under the microscope as already described. The fork 
was then activated by the longest (19.00 mm.) rod. As the fork 
was started a contact was made in the circuit and as the amplitude 
receded past the first 8 marks in the micrometer a second contact 
was made. As it ran past the 16th mark in the micrometer another 
contact was made and then one for each successive alternate mark. 
In this way it was possible to determine fairly accurately the time 
intervals which were used up by the fork in receding from its max- 
imum amplitude through successively smaller amplitudes of vibra- 
tion. The curve of the recession is shown in Fig. 3. On the inner 
side of each vertical margin of Fig. 3 are indicated the various 
trip-rods which are identified by their respective lengths, and are 
arranged in the position of the average amplitude which they pro- 
duce in terms of micrometer graduations. It is seen that, in reced- 
ing from the initial vibration amplitude produced by the 19.00 mm. 
rod to the 18.50 mm. rod, about 0.5 seconds are used up. A simi- 
larly small interval of time is required for recession to the 18.00 mm 
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Fie. 3. . 
Curve of recession of the amplitude of vibration of the fork. The fork did not 
come to rest until approximately 145 seconds in all had elapsed. 


rod and again to the 17.50 mm. rod. From the 17.00 mm. rod on 
down the time intervals become longer and longer. It is evident 
from this plotting that a patient who is being tested will have such 
a short interval in which to recognize the vibration initiated by the 
longer rods that it is probably impractical clinically to use rods of 
greater length than 17.00 mm. or 17.50 mm. with this particular 
fork. 

Conceivably, temperature might change the amplitudes set up by 
the trip-rods. This was tested by making 5 measurements at room 
temperature with one of the rods, and then by 5 measurements with 
the fork heated by a Bunsen flame to a temperature almost unbear- 
able to the naked hand. The average difference in the 2 sets of 
readings was less than 0.014 mm. which, in turn is less than the 
range of variability of the readings already presented. 

Clinical work with the method described in the foregoing is in 
progress and will be reported later. 
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Blood Pressure and Blood Protein Determinations in the Frog. 


RAYMOND N. BIETER anp F. H. SCOTT. 


From the Departments of Pharmacology and Physiology, University of Minnesota. 


In a previous note,’ the authors called attention to the low pro- 
tein content of frog’s blood. The low colloidal pressure of the 
blood is an important factor in determining the production of urine. 
The blood pressure of the frog is not nearly as high as in mammals, 
but if filtration is the basis of glomerular activity, there should be 
enough pressure to overcome the osmotic pressure of the colloids 
of the frog’s blood. 

It seemed desirable, therefore, to make some actual blood 
pressure determinations and determinations of the protein content 
cf the blood on the same animal. 

In order to make blood pressure determinations on the intact 
animal, the following apparatus was devised. A modified appara- 
tus such as is used for determining arterial blood pressure in man 
was used. Small rubber cuffs were constructed from small rubber 
balloons, varying in size from one-half to one inch wide, and 3 to 
5 inches long. A rubber tube was cemented into the open end of 
the balloon and by means of it the balloon was connected to a mer- 
cury manometer, an outlet valve, a Woolf bottle to act as a buffer, 
and a rubber atomizer bulb. The frog was placed in a suitably sized 
box with its right leg protruding through a small opening. The 
rubber cuff was then wrapped around the thigh or leg, the web of 
the foot placed under the low power of the microscope and as large 
an arteriole as could be found was brought into focus. A pulsating 
stream could be observed. The pressure in the cuff recorded by the 
mercury manometer was raised until pulsations in the arteriole 
could no longer be seen. The air was then gradually let out of the 
system and when pulsations first were observed, the mercury man- 
ometer was read for systolic pressure. As the pressure continued 
to fall slowly, it was noticed that between systolic peaks of pressure, 
the blood stream slowed to complete stoppage and sometimes to a 
reverse flow. When this reverse flow disappeared and the stoppage 
between systoles began to disappear, the diastolic pressure was taken. 
The readings obtained in this manner have been checked up with a 
mercury manometer attached directly to an artery in the abdominal 


1 Scott, F. H., and Bieter, R. N., Proc. Soc. Exp. Bio. AND Mxp., 1922, xx, 120. 
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cavity and with a Hurthle manometer attached in the same manner, 
and the readings were found to be within the limit of error. 

Blood pressure readings have been taken in a series of small frogs 
(Rana pipiens) and also in a series of large frogs (Rana catas- 
biana), after which these animals were bled for plasma protein 
determinations. 

The determinations of the protein content were made as follows: 
After the blood pressure determinations had been made, 5 mg. of 
heparin were injected subcutaneously into the large frogs and 1 mg. 
into the small ones. After waiting about half an hour, the animals 
were etherized, a cannula inserted into the coeliac axis in the large 
frogs and the frogs bled. In the case of the large frogs, the blood 
was taken in 2 parts; the first sample (2-5 cc.) came rapidly; the 
second sample of about the same amount came slowly, sometimes 
20 to 30 minutes. In the case of the small frogs, the tip of the ven- 
tricle was snipped off and allowed to bleed into a small tube. The 
tubes were centrifuged and a definite volume of clear plasma re- 
moved with a pipette. This was placed in a weighed centrifuge 
tube and 10% trichloracetic acid added in excess. After standing, 
the tube was centrifuged, the supernatant fluid removed, more tri- 
chloracetic acid added, and recentrifuged. The supernatant fluid 
was removed and the same process repeated with 70% absolute 
alcohol. The tubes were then placed in an oven at 102° and dried 
to a constant weight. 

The blood pressure of the frog was found to be quite variable at 
first. Asa result of struggling, systolic pressures as high as 7 mm. 
Hg. have been observed. However, after a while, the pressures 
became fairly stable, ranging around 25-35 systolic to 18-28 dia- 
stolic and giving a pulse pressure of 7-10 mm. 

The proteins (trichloracetic acid precipitate) of the plasma ran, 
ordinarily about 3.7% on the first or normal sample of blood, the 
variations being from 4.48% to 2.7%. Asa result of the hemorr- 
hage, the protein content of the second sample was frequently cut 
in half. Attention has been called by one of the authors” to the fact 
that the fluid entering the blood of mammals after hemorrhage is 
practically pure salt solution. The same fact is observed here. 
Little difference was observed in the blood pressures of the large 
or small frogs, but the protein content of the small (FR. pipiens) 
frog was usually somewhat less than that of the large frog (I. ca- 
tasbiana). The highest figure given by Krogh® for the osmotic 


2 Scott, F. H., J. Physiol., 1916, 1, 157. 
3 Krogh, A., Anatomy and Physiology of Capillaries, 1922. 
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pressure of frog’s blood is 40 mm. H.O for 1% protein. White’ 
gives practically the same figure. There is thus seen to be plenty 
of filtration pressure to produce urine in the frog, the systolic pres- 
sure being about 3 times the osmotic pressure of the colloids. 
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Significant Difference in Response of Pernicious Anemia to Fetal 


Calf and Beef Liver Feeding. 


HILDING BERGLUND, CHARLES H. WATKINS anp RICHARD JOHNSON. 


From the Medical Service of the Uniwersity Hospital, Minneapolis, Minnesota. 


A marked increase in the number of circulating reticulocytes rep- 
resents a well-known feature in the response of patients with per- 
nicious anemia to the feeding of beef liver or of the Cohn-Minot 
liver extract. So constant is this response that the reticulocyte curve 
is being used in the testing of the potency of extracts. An equally 
constant but usually less pronounced feature is the pouring out of 
an increased number of erythroblasts into the circulation, which 
phenomena precedes the reticulocyte increase by a few days. Bio- 
logically both these phenomena are reliable indications of a certain 
lag in the complete cell maturation. 


TABLE I. 
Subject: Mrs. Q. U. Hosp. No. 43942. Diagnosis: Pernicious Anemia. 
Erythrocytes} Reticulo- 
Day of ob-|millions perjcytes in % Hemo- Remarks. 
servation cu. mm. of erythro- globin 
cytes 
1 1.08 1.5 31 On liver extract, potency 
unknown. 

3 1.33 1.8 33 
5 ; 1.36 3.4 33 
7 1.24 2.4 33 
9 1.19 1.8 32 

ln 1.20 1.3 35 From 10th day on powdered 

fetal liver. 

13 1.34 1.6 39 
15 1.38 1.8 41 
ile 1.40 1.6 40 
19 1.70 6 42 
21 1.85 4 43 
23 1.90 8 47 
25 2.10 6 51 


4 White, H. L., Am. J. Physiol., 1924, Ixviii, 523. 
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In this paper we present an instance of complete maturation of 
the erythrocytes during the whole of an induced rapid remission in 
a typical severe case of pernicious anemia (woman, age 41, Hosp. 
No. 43942). The remission was produced by the feeding of pow- 
dered fetal calf’s liver, in amounts corresponding to 300 g. of fresh 
liver a day. This remission followed immediately upon an unsuccess- 
ful trial of corresponding doses of a beef liver extract, the potency 
of which had not been previously ascertained. As seen from Table I, 
there was at first during the liver extract period some definite re- 
sponse with a slight increase in the number of erythrocytes and an 
increase of the reticulocytes up to 3.9%. Both these changes were, 
however, transitory. Asan unfavorable sign megaloblasts appeared 
in the circulation in increased number. 

With the onset of the fetal liver feeding the erythrocytes started 
again to show a steady increase in number, and the megaloblasts 
disappeared promptly. The normoblasts which had been present in 
small number during the whole period of observation did not in- 
crease, and the reticulocytes remained below 2%, soon falling as 
low as about half of 1%. On beef liver extract the corresponding 
reticulocyte counts would have gone as high as 15% or more. 
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Statistical Significance of Erythrocyte Counts During Responses to 
Liver Extract in Normal Individual. 


HILDING BERGLUND, CHARLES H. WATKINS anp RICHARD JOHNSON. 


From the Medical Service of the Unwersity Hospital, and the Department of 
Anatomy, University of Minnesota, Minneapolis. 


Marked increases in the number of circulating erythrocytes have 
recently been reported following the administration of the Cohn- 
Minot liver extract to normal individuals." The outstanding fea- 
tures of the curves obtained were 2: rapid and considerable in- 
creases as well as marked irregularities in the number of erythro- 
cytes leading to deep and abrupt depressions alternating with peaks. 
The curves were constructed from daily blood counts. 

It seems desirable to supplement these observations by more fre- 
quent determinations of the number of erythrocytes, as well as by 


1 Watkins, C. H., Johnson, R., and Berglund, H., Proc. Soc. Exp. BIoL. AND 
Mep., 1928, xxv, 720. 
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an inquiry into the statistical significance of the erythrocyte counts. 
One of the persons (H. B-d) who had previously in 2 separate ex- 
periments responded to the liver extract both with peaks up to 
7,870,000 and 7,700,000 erythrocytes respectively and with deep 
depressions was chosen for the experiment. The erythrocyte 
counts of this individual have been consistent over a number of 
years. As early as 1906 the counts gave values of 5,500,000 (mean 
of 5 or 6 determinations) and in the 2 recent experiments the 
curves started at a level of 5,950,000 and 5,400,000 respectively. 

In order to determine the significance of the variations in the 
erythrocyte counts in the normal individual, observations were 
made at 3 hour intervals during the day before liver extract was 
started. Following this, the Cohn-Minot liver extract (Lilly 343; 
lots 29157-815244-815245) was given for 6 days in the dosages 
shown in Graph 1. On the Ist day counts were made at 3 hour 
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GRAPH 1. 


A graph illustrating the variations of the means of erythrocyte counts, plotted 
in succession. 


Abscissa: Days of experiment. Ordinate: Means of erythrocyte counts. 


intervals from 9:00 a. m. to 9:00 p. m. On the 2nd and 3rd days 
counts were made at 3 hour intervals from 6:00 a. m. to 12:00 mid- 
night, and on the remaining 5 days counts at 2:00 a. m. were substi- 
tuted for those at midnight. Each time erythrocyte counts were 
made, blood was taken from 3 fingers, using a different pipette for 
each finger. Three counts were then made from each pipette, mak- 
ing only one count for each filling of the counting chamber, giving 
a total of 9 counts for each period of the day. In making each 
count the cells covering 80 small squares were counted. The mean, 
standard deviation and probable error of the mean were calculated 
for each series of 9 counts. Comparisons were made of the means 
for different times of the normal day with the means for all other 
times of that day, and the significance of the difference tested by the 
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usual formula for the probable error of a difference. The dif- 
ferences of the means for the pre-liver day were found to be sta- 
tistically insignificant. Thierefore all of the data for the pre-liver 
day were grouped in one series to establish a mean for use as a 
normal base. 

Similar comparisons were made for the first 2 days after liver 
extract was started. Only seriatim comparisons were made for the 
remaining 7 days. With a few exceptions, the differences show a 
high statistical significance. The ratios of the differences to their 
probable errors range from 0.06 to 21.23. Of the 64 ratios com- 
puted, but 16 are less than 2.5 and are of questionable statistical 
significance. 

The preponderance of the large difference ratios indicates that 
the variation of the blood counts from time to time, under liver ex- 
tract stimulation, is significantly different from the blood count 
prior to this stimulation, for there is no evidence of significant varia- 
tion during the pre-liver day. 

The series of means for the normal day and for the days of the 
administration of liver extract and for 2% days following the same 
are plotted in succession in Graph 1. 

The ratios of the differences of the means to their probable er- 
rors, for blood counts on liver days as compared with the blood 
counts of the pre-liver day, are shown in Graph 2. The 54 ratios 
range from 0.26 to 34.44. Of these 16 are less than 2.5. This con- 
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GRAPH 2. 

A graph illustrating the variations of the ratios of the differences of the suc- 
cessive means from the mean to the probable errors of these differences. The 
conventional zone of questionable statistical significance is indicated between the 
dotted lines. 

Abscissa: Days of experiment. Ordinate: Ratios of the differences of successive 
means from the initial mean, to the probable errors of these differences. 
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ventional zone of insignificance is indicated on the graph by the 
dotted line on each side of the base line. Here again the prepon- 
derance of significant differences seems to indicate that there is a 
marked effect on the erythrocyte count, following the administra- 
tion of liver extract. 

The statistical significance of the observations having been estab- 
lished and properly defined, Graph 1 presents itself for biological 
consideration. The character of the response previously established 
for normal individuals to liver extract is decidedly more compli- 
cated than was suspected from our previous daily observations. 
There is produced through the liver extract a series of reactions, 
which reoccur with unmistakable periodicity. This periodicity seems 
to be approximately of a 24 hour type. A strong factor is present 
tending towards increasing the concentration of circulating erythro- 
cytes. This factor is evidently checked by another force aiming to 
preserve a lower erythrocyte level. With the tendency towards a 
high erythrocyte level remaining about constant throughout the 
experiment, the force to establish a lower level is gaining as the 
experiment progresses, leaving the subject with a final level lower 
than the initial one. In this connection attention should be called 
to the fact that the subject of the experiment during 2 previous 
experiments responded with blood counts one a half million higher 
than in this experiment. That this difference is not due to a dif- 
ference in the potency of the extracts used is indicated by the clear 
independence of the height of the peaks in this experiment of the 
amount of extract taken.* An increase in strength of the lowering 
factor during the different experiments as well as during the course 
of this experiment is suggestive. The temporary persistence of the 
effect after the extract had been discontinued is noticeable. 

It is possible that through the exaggerated conditions of the ex- 
periment an expression of the normal mechanism for the regulation 
of the erythrocyte level has been brought to light, a mechanism 
which under normal conditions is perhaps difficult or impossible 
clearly to observe. 


* This supposition is perhaps not correct. Dr. George Minot just informs me 
that the lots used were checked up as being about 85% and 50% weaker than 
standard respectively. 


Illinois Branch. 


City Club, Chicago, May 25, 1928. 
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Calcium Excretion by the Alimentary Tract. 


E. L. WALSH anp A. C. IVY. 
From the Department of Physiology, Northwestern University Medical School. 


It is generally accepted that calcium is absorbed in the upper and 
excreted in the lower intestine. Since, so far as we have been able 
to ascertain, none of the experiments used by the various investiga- 
tors has involved the use of pouches or fistulas of the various por- 
tions of the intestine in unanesthetized animals, we decided to study 
calcium excretion by using such a method. We believe this method 
has the definite advantage that every possible factor can be quite 
accurately controlled. 

Stewart and Percival,* in acute experiments on cats, showed by 
washing of the colon that apparently there was a constant excretion 
of calcium by the colon, averaging about 0.8 mg., for the 3 hours. 

Pouches (Thiry-Vella) of the upper jejunum and the lower ileum 
about 18 inches long were made; and pouches of the entire colon 
were made. Only dogs were used. These pouches were washed out 
at various intervals with distilled water, 0.1% HCl and 0.1% 
NaHCoOs,, the amount of calcium in the washings being determined 
by the permanganate method. 

It was found that daily washings with distilled water of the loop, 
or pouch, of the upper jejunum, yielded from 0.32 to 1.2 mg. of 
calcium; that daily washings of the pouch of the lower ileum 
yielded from 2.0 to 8.5 mg.; and that daily washings of the entire 
colon yielded from 1.8 to 15.0 mg. of calcium. Daily washings with 
the weak acid and alkaline solutions did not increase the yield. 
Washing out the lower ileum or colon at one hour intervals in suc- 
cession for 6 or 8 hours markedly increased the yield, the yield of 
the lower ileum being from 24.0 to 30.0 mg., and of the colon from 


1 Stewart, C. P., and Percival, G. H., Biochem. J., 1927, xxi, 301. 
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17.6 to 55.4 mg., for 8 hours. Experiments are under way to 
determine the effect of bile, feces and mechanical distension on cal- 
cium elimination by the intestine. 

It is evident from our experiments that calcium is eliminated to 
a much greater extent by the lower intestinal mucosa than the upper. 
However, it must be pointed out that the concentration of calcium in 
the gastric juice is from 5.0 to 6.5 mg. per 100 cc.’ of pancreatic 
juice (our own determination) is from 5.0 to 9.0 mg. per 100 mg., 
and of gall-bladder bile from 6.0 to 17.0 mg. per 100 cc. It is also 
evident from our experiments that increased activity of the lower 
ileum and colon caused by hourly washings markedly increases the 
output of calcium. 
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Emptying of Human Gall Bladder After Saline Cathartics. 


E. A. BOYDEN anp C. L. BIRCH. 


From the Departments of Anatomy and Medicine, College of Medicine, 
Unwersity of Illinois. 


In a recent number of the PROCEEDINGS’ it was shown that mag- 
nesium sulphate, when injected directly into the duodenum, pro- 
duced relatively as great an expulsion of bile from the gall bladder 
as usually resulted from the first phase of contraction following a 
meal of egg-yolk. Secondly, the striking change in shape of the 
cholecystograms made it certain that not merely emptying but also 
contraction of the gall bladder was induced by the injection of this 
salt. 

Since then, a large number of other salts have been tried, employ- 
ing the same quantitative method of measuring the response that 
has been used in our other investigations, namely, computation of 
successive gall bladder volumes and the plotting of a contraction 
curve. Up to the present time, this work has revealed the existence 
of 2 other salts which in strong solutions are as effective as mag- 
nesium sulphate, viz., magnesium chloride and sodium sulphate. 
Furthermore, each of the 2 sulphates when diluted and given by 
mouth, induce nearly as pronounced an emptying as when given by 


1 Boyden, EK. A., and Saunders, A. M., Proc. Soc. Exp. Bion. AND Mep., 1928, 
xxv, 458. 


* Austin, W. C., and Matthew, 8. A., Am. J. Phys., 1927, Ixxxi, 552. 
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Rehfuss tube. But magnesium sulphate, when given to cats, either 
by mouth or by duodenal tube, does not induce emptying of the gall 
bladder: Similar negative findings in dogs have been recorded by 
Gantt and Volborth.* One of the alternative explanations they 
suggest is therefore probably correct—that there is a species dif- 
ference in the reaction of the gall bladder. Yet in both animals and 
man, magnesium sulphate induces active peristalsis of the intestine. 
This confirms our previous observations (made upon animals in 
which the common duct had been severed from the intestine) 
that peristalsis of the duodenum is not a significant factor in the 
evacuation of the gall bladder.* 

Further evidence in this direction is supplied by our experience 
with such other well known hydragogue cathartics as sodium phos- 
phate and citrate, magnesium citrate and Rochelle salts (tartrates of 
sodium and potassium) all of which induce peristalsis but none of 
which cause any pronounced emptying of the gall bladder. Indeed, 
some of these, as well as hypertonic solutions of sodium chloride 
and sodium bicarbonate, may close the outlet of the common duct 
and induce sudden relaxation and filling of the gall bladder. It 
would seem, therefore, that the action of the 3 effective salts men- 
tioned in the preceding paragraph is best explained on the ground 
of stimulation of sensory nerve endings by certain specific ions—a 
hypothesis which is being subjected to further experimentation. 

Since much has been written about the effect of gastric secretion 
upon the action of the gall bladder, especial attention during the 
course of these experiments has been paid to the contents of the 
duodenum. The chyme was continuously aspirated and careful 
records were kept of the changing acidity and alkalinity. Occa- 
sionally it was found that a sudden change from an acid to an alka- 
line medium resulted in immediate relaxation and filling of the gall 
bladder and abrupt changes in the reverse direction sometimes re- 
sulted in a slight emptying of the gall bladder. When various solu- 
tions of HCl (in strengths usually found in the stomach) were in- 
jected into the duodenum, no such consistent results occurred as had 
been obtained with the use of foods and effective salts; in some 
cases the gall bladder dilated, in others its contents diminished, the 
maximum case being 12 cc. as against the maximum of 45 after egg 
yolk in the same individual, or of 42 cc. after MgSO, in the instance 
previously reported.* While these experiments confirm the action 


2 Gantt, W. H., and v. Volborth, G., J. Lab. and Clin. Med., 1926, ii, 542. 
3 Boyden, E. A., and Birch, C. L., Proc. Soc. Exp. Bion. anD MeEp., 1927, 


xxiv, 827. 
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of HCl as reported by Ivy and Oldberg,* it would seem that hydro- 
chloric acid plays a very insignificant role in the emptying of the 
human gall bladder. ; 

Finally, a substance has been found—petrolatum—which sepa- 
rates the action of the gall bladder musculature from that around 
the outlet of the common duct. In the 2 cases in which this inert 
mineral oil was injected into the duodenum, an initial relaxation of 
the gall bladder ensued, followed by increased tonus but no diminu- 
tion of size. Subsequently when egg yolk was injected, the gall 
bladder again contracted (as evidenced by the shape of the chole- 
cystograms), but was again unable to discharge its contents—due, 
presumably to a spastic closure of the outlet of the common duct 
induced by the presence of petrolatum. But when the patient was 
given a coarse meal which scoured the oil out, the gall bladder 
emptied about half of its contents. It would seem, therefore, that 
by the use of petrolatum we had reproduced the conditions recorded 
spontaneously in a previous case of hour-glass gall bladder in which 
the biliary vesicle could be induced to contract but the sphincter 
remained closed.* 
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Physiological Effects of Temporary Occlusion of the Coronary 
Vessels. 


DON C. SUTTON anv W. W. KING. (Introduced by A. C. Ivy.) 


From Northwestern University Medical School. 


The following experiments were conceived by Dr. Andrew C. 
Ivy and myself in an effort to explain the acute effects of sudden 
occlusion of a coronary artery. The assistance of Dr. Ivy and Mr. 
Leuth has been essential to the success of these experiments. This 
work may be divided into 3 phases: 


EXPERIMENTS OF SeERtIEs I. 

Method: Under ether anesthesia and artificial respiration the 
chest is opened in the 5th left intercostal space. Through a small 
incision in the pericardium a ligature is passed around the ramus 
descendens anterior sinister branch of the left coronary artery. 
Without tying, the 2 ends of the ligature are passed through a 


4Ivy, A. C., and Oldberg, Eric., Ibid., 1928, xxv, 251. 
5 Boyden, E. A., Ibid., 1927, xxv, 99. 
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flanged glass tube. With a purse string suture the proximal end of 
the tube is sutured into the pericardium at the same time closing the 
incision in the pericardium. The proximal end of the tube is su- 
tured to the chest wall and the incision closed with practically no 
pneumo-thorax remaining. After 3 to 4 hours the dog has com- 
pletely recovered from the anesthesia and is apparently little harmed 
by the operation. By fixing the external portion of the glass tube, 
traction on the ligature compresses the included artery, vein and 
possibly nerves without displacing the heart. The effects of this 
procedure are. 


1. Observation—the glass tube and ligature had no evident 
effect on the heart. Pain is caused by traction. The degree varies 
in different animals. Almost the moment the traction is released the 
animal becomes quiet and apparently normal. Pain does not occur 
when only muscle and pericardium are included in the ligature. 

2. Salivation—which is an indication of nausea in the dog, was 
present 3 times, one dog vomited. 

3. Respiration—is violent and irregular as would be expected 
in pain. 

4. Dilatation of the heart was present 4 times to a marked de- 
gree. This dilatation is definitely limited by an intact pericardium. 
The pericardium is tense and when opened, the heart bulges through. 

5. Electrocardiograms—During traction show premature con- 
tractions, usually of ventricular origin, also of auricular origin. 
Paroxysmal tachycardia of ventricular origin has been observed. 
Complete cardiac standstill has been observed varying from 1 to 5 
seconds in duration in 3 out of 4 dogs. There is an increase in the 
amplitude of both the R and T waves. Inversion of the T has been 
observed in only one dog but it rises quickly from the down stroke 
of the R as in human electrocardiograms. 


EXPERIMENTS OF SERIES II. 
A. After section of the vagus nerves, in one dog pain occurred 
when only the vein was included in the ligature. Great cardiac 


dilatation occurred. ik 
B. The left stellate ganglion has been removed in 3 dogs. One 


to 3 weeks later ligatures around the artery failed to produce pain. 
Salivation was marked in one. 


EXPERIMENTS OF SERIES III. 


Method: Under Barbital anesthesia and artificial respiration, the 
chest was laid open exposing the heart. Myocardiograph levers 
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were attached to the right ventricle and right auricle and lead to 
tambours writing on a smoked drum. Blood pressure was recorded 
directly from the right carotid artery. The coronary artery is li- 
gated and the ligature runs through a glass tube which is inserted 
through the chest wall exactly as in the preceding experiment. In 
this experiment direct observation of the heart is possible, also direct 
record is made of the auricular and ventricular contractions and 
simultaneous blood pressure record. 

Traction with compression of the enclosed artery and vein pro- 
duces cyanosis of the ventricle, increase in size of the vein with 
definite anemia of part of the ventricle, closely followed by a defi- 
nite increase in volume of the ventricle, later of the auricle. There 
is a definite fall of blood pressure amounting from 30 to 50 mm. of 
Hg. Removal of the left stellate ganglion in 2 dogs had no evident 
effect. After section of the vagi there is no fall in blood pressure. 

Summary: 1. Compression of the coronary vessels and imme- 
diately adjacent tissue as described caused pain without exception, 
sometimes salivation, vomiting in one case, a disturbance of respira- 
tion, “acute dilatation” of the heart and various changes in the 
electrocardiogram. Symptoms have not been produced by local- 
ized compression and tearing of the myocardium or pericardium. 
This may be due to a high threshold of problematical pain endings 
in the normal cardiac muscle and pericardium. 

2. Severance of the vagi has not interfered with transmission 
of pain impulses in 2 dogs. 

3. Removal of the left stellate ganglion has prevented the trans- 
mission of pain impulses in 2 dogs but salivation occurred in one 
of the 2. 

4. A prompt fall of blood pressure occurred in all acute exper- 
iments on compression of the coronary vessels as described. Sec- 
tion of the vagi usually prevented this fall in blood pressure. 

5. Fall of blood pressure, cardiac dilatation and cardiac irri- 
tability are increased by moderate cyanosis (anoxemia). 
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Source of the Testicular Hormone. 


R. M. OSLUND. 
From the Department of Physiology, University of Illinois College of Medicine. 


In 1903 Ancel and Bouin’ published the theory that the intersti- 
tial cells of the testis (the cells of Leydig) produced the testicular 
hormone. The theory was based upon 4 main premises, as follows: 
Animals remain sexually active (a) after vasectomy, (b) when 
they possess only cryptorchid testes, (c) when their testes have been 
exposed to Roentgen rays and (d) when the only testicular tissue 
they possess is a graft. Under each of these conditions al] germinal 
epithelium was reported absent while the interstitial cells were nor- 
mal or hypertrophied. All 4 of these premises have been shown to 
be incorrect (see Oslund**°") and some germinal epithelium 
usually exists under each of the above conditions. Since both ger- 
minal epithelium and interstitial cells are present in hormone pro- 
ducing testes it has seemed impossible to designate which of these 
produces the hormone. 

It occurred to the writer that if a potent extract could be obtained 
from the epididymis this would offer strong presumptive evidence 
that the germinal portion of the testis produced the hormone. The 
epididymis has no interstitial cells but has a large amount of ma- 
terial of germinal epithelial origin. An attempt was made to obtain 
such an extract using McGee’s method.* The results were doubtful, 
though not entirely negative. 

Another point of attack seemed open. Smith® has shown that 
injection of fresh tissue will (in the case of the hypophysis ) produce 
results simulating that of injecting the hormone. This method 
seemed hopeful. Fresh sperm from the vas deferens or epididy- 
mis was injected into 3 caponized cockerels. Positive comb growths 
were obtained. When the injections were discontinued resorption 
of the comb followed. Injection of approximately the same amounts 
of testicular tissue gave no observable results. The spermatic ma- 
terial was obtained from dogs and sheep. 


1 Ancel and Bouin, Arch. d. Zool. Exp., 1903, i, 437. 

4 Oslund, Am. J. Physiol., 1924, Ixvii, 422. 

5 Oslund and Bachem, Proc. Soc. Exp. Biot. AND MED., 1926, xxiii, 761. 
6 Oslund, Am. J. Physiol., lxxvii, 76. 

7 Oslund, XII International Congress of Physiology, Stockholm, 1926. 

3 McGee, Prac. Inst. of Med. of Chicago, April, 1927. 

8 Smith, Am. J. Physiol., 1927, Ixxx, 114. 
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Considerable toxicity was seen following the injection of these 
proteins, which interfered with the results. Another difficulty was 
encountered in obtaining constant amounts of the pure spermatic 
fluids. The difficulties encountered made the obtaining of decisive 
data impossible at this time. Improved extraction technique would 
seem to offer the best method of attack upon this problem. 

The results are suggestive and point definitely to the germinal 
epithelium as the source of the testicular hormone. Humphrey’ 
has found tissue changes that indicate that the hormonal effects 
first appear at the time that the spermatids are formed. 

This author, therefore, points to a particular stage in the cell 
cycle in which the hormone is produced. Confirmatory evidence is 
also found in some vasectomy experiments. When the vas deferens 
is ligated the spermatic fluid must all be absorbed into the vascular 
or lymph system. In this way, one can account for part of the in- 
creased sex activity sometimes seen after vasectomy. 


2 Humphrey, personal communication, 1927. 


Peking Branch. 


Peking Union Medical College, May ro, 1928. 
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Studies on Auto-Digestion. [V. Antitrypsin and Clotting Time. 


H. NECHELES anp MAO-KENG CHU. 
From the Department of Physiology, Peking Union Medical College. 


In a previous paper (Necheles, Ling and Fernando) we 
stated, that the trypsin inhibiting factor of the serum is not an anti- 
body and that the survival of living tissue exposed to the action of 
trypsin’ does not depend upon immunization against the ferment, 
but on some unknown factor. 

In the course of this previous work we were struck by the fact 
that delayed clotting of the blood was frequently associated with a 
high “antitryptic” titer. We therefore tested in a series of experi- 
ments the possible relationship between clotting time and “anti- 
tryptic” titer.* The clotting time and “antitryptic” titer of the 
blood of 2 normal dogs (No. 870, 9.7 kg., and No. 871, 9 kg.) was 
determined. The blood was withdrawn daily (in the morning) by 
heart puncture from the left ventricle (a paraffined syringe and 
needle was used;). The dogs were fed in the afternoon; the food 
consisted mainly of carbohydrates. In the course of a week, the 
clotting time varied from 7 30° to 13’ and the “antitryptic’” titer 
from 0.2-0.4 in dog 870, and from 7 15” to 11’ 30” and 0.2-0.4 in 
dog 871, but no relationship could be found between these 2 values. 
There was no difference between the “antitryptic” titer of blood 
which had clotted in plain and that in paraffined glass tubes, al- 
though there were differences of 30 to 100% in clotting time. Blood 


* The same methods as previously described were used.3, 5 

1 Necheles, H., Ling, J., and Fernando, F., Am. J. Physiol., 1926, Ixxix, 1. 

+ Occasionally venous blood was drawn, which clotted much quicker; its ‘‘anti- 
tryptic’’ titer was not different from the average titer of arterial blood. 

We are very much indebted to Dr. C. A. Mills for his kind help in deter- 
mination of clotting times. 
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in paraffined glass tubes to which tissue fibrinogen was added 
clotted about 10 times quicker than the control but had the same 
“antitryptic’ titer. 

In order to see whether increasing metabolism would influence 
clotting time and titer, both dogs were treated with subcutaneous 
injections of thyroxin, till pulse rate and body temperature indicated 
full action of this drug. In dog 870 there were insignificant varia- 
tions of the titer between 0.3 and 0.5 and no change of clotting time. 
In dog 871 the titer went up from 0.3 to 20.0£ without change in 
clotting time. This experiment confirms our former statement about 
the inconsistency of. changes of the “antitryptic” titer.” 

Since running produces decrease of clotting time, 6 experiments 
with exercise were carried out on 4 dogs. After 10 minutes run- 
ning there was in all cases a marked hastening of clotting; in one 
case there was a decrease of the titer (from 0.3 to 0.1) in another 
case an increase (from 0.3 to 0.6), in the other experiments the 
changes were insignificant. 

In one apparently normal (starving) dog we found free trypsin 
in the serum. Unfortunately the animal was killed the next day, 
but the autopsy did not show anything peculiar; this is confirmatory 
of statements made by other authors.” * * Meat meals were found 
to decrease the titer down to zero in dogs; a fat meal brought it 
down from 0.5 to 0.1, while carbohydrate (rice) was without in- 
fluence. The changes in the clotting times after the different meals 
were in no apparent relationships to the varying titers. 

There is no relationship between “‘antitryptic” power of the serum 
and clotting time of the blood. The inconsistency of changes of the 
“antitryptic” titer is confirmed. 


{ The ‘‘antitryptic’’ power of serum with a titer higher than about 1.0. is 
obtained by multiplying the titer with the degree of serum dilution. Since this 
procedure assumes a linear relationship between serum concentration and titer, 
we determined the titer in various dilutions of the sera of 3 different normal dogs. 
It was found that somewhat above 2% serum concentration the titer did not in- 
crease but remained constant; this was apparently due to absorption ‘of the 
trypsin by the serum proteins. Below a certain dilution of the sera (1.35-0.8%) 
there was no more ‘‘antitryptic’’ action; this is apparently the lower limit of 
exactness of the test. Between 0.8-2% the relationship between serum concentra- 
tion and ‘‘antitryptic’’ power was a direct one. Our calculation of the titer 
(here and in previous articles?) in sera with a very high ‘‘antitryptic’’ power is 
thus only an approximate one. 

2 Necheles, H., and Fernando, F., Am. J. Phystiol., 1926, Ixxix, 9. 

3 Jochmann, G., and Kantorowicz, A., Z. f. klin. Med., 1908, Ixvi, 153. 

4 Miller, E., and Jochmann, G., Munch. med. Wehnschr., 1906, liii, 2002. 
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Is Thrombin an Enzyme? 


C. A. MILLS anp S. M. LING. 
From the Department of Medicine, Peking Union Medical College, Peking, China. 


The earlier work on blood clotting, from the time of Schmidt,’ 
was done mainly on the assumption that thrombin was an enzyme 
(fibrin ferment). The first seemingly definite evidence that it was 
not an enzyme was offered by Rettger* and later by the more careful 
work of Howell.* These 2 authors presented data showing a rather 
definite combining ratio between thrombin and blood fibrinogen 
when minimal amounts of the former were present. Howell raised 
a doubt as to the interpretation of the data, however, when he de- 
scribed the formation of repeated crops of fibrin in the serum fol- 
lowing the removal of the fibrin masses, upon the weight of which 
they had based their first conclusions. He himself likened this be- 
havior of thrombin to an enzyme, but still leaned toward the belief 
that it probably was not such. We have extended Howell’s observa- 
tions and obtained striking results which we briefly summarize be- 
low. 

To fresh, clear, citrated dog plasma was added (NH,).SO, suf- 
ficient to give 1/7 saturation and the precipitated fibrinogen filtered 
off, repeatedly washed in 20% NaCl, dissolved in 0.5% sodium 
citrate solution, reprecipitated with MgSO,, washed and finally re- 
dissolved in 0.5% sodium citrate solution again. To the plasma, 
after the removal of the fibrinogen, (NH,).SO, was further added 
to % saturation, and the precipitate collected and pressed free of 
liquid on a filter. This precipitate was stirred into 30% MgSO, 
solution, filtered, and the filtrate saturated with MgSO,. The pre- 
cipitate formed in this last step was collected and pressed free of as 
much liquid as possible. On treatment with cephalin and calcium 
it yielded very active thrombin, which deteriorated only slightly 
during 5 weeks of observation. The portion of the (NH,).SO, 
precipitate that was insoluble in 30% MgSO, was found to contain 
little prothrombin. 

Using these stable solutions of thrombin and fibrinogen we found 
that one part of thrombin might convert as high as 1,000 parts of 
fibrinogen to fibrin provided the fibrin was removed in successive 


1 Schmidt, A., Arch. ges. Physiol., 1875, xi, 515. 
2 Rettger, J. L., Am. J. Physiol., 1909, xxiv, 406. 
3 Howell, W. H., Am. J. Physiol., 1910, xxvi, 453. 
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crops. Furthermore, the clots formed exhibited the appearance of 
syneresis after 2 to 3 days at room temperature, but on weighing the 
fibrin at such times it was found that the process was really one of 
solution. To rule out bacterial action as a cause of the solution of 
the clots, we sterilized the thrombin and fibrinogen solutions before 
mixing by passing through a Berkefeld filter and kept the mixtures 
sterile throughout the period of observation. Under such condi- 
tions the clots again showed resolution after 2 to 4 days, those con- 
taining most thrombin and clotting most quickly also redissolving 
most rapidly. The resolution was complete, the fluid being clear and 
sparkling. 

Examination of the sterile fluids containing the redissolved clots 
showed no fibrinogen coagulating at 55° C., as did the original 
fibrinogen solution, but instead a heavy coagulum at 75° C. No 
further change took place on heating to boiling. On comparing this 
fluid with that from a similar mixture from which the fibrin was 
removed before it had begun to dissolve, it was found that the coag- 
ulum at 75° C. represented in the main the redissolved fibrin. There 
was no increase in the non-protein nitrogen during this resolution, 
so that the change was not a digestive proteolysis. 

We conclude, therefore, that there are 2 phases to thrombin ac- 
tion, the first being a union with, and precipitation of, the fibrinogen, 
while the second involves a resolution of this clot with the conver- 
sion of fibrinogen into a protein of quite different behavior, coagu- 
lating at 75° C. instead of 55° C., and being resistant to further 
thrombin precipitation. Whether this resolution phase of throm- 
bin action is responsible for the apparent syneresis of clots is a 
question we are now investigating. 
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Production of Sugar by Surviving Liver. 


A, CARRUTHERS. (Introduced by Hsien Wu.) 
From the Department of Biochemistry, Peking Union Medical College. 


That the liver can form carbohydrate from certain metabolites, 
and, in particular, lactic acid, is a view widely accepted. Examina- 
tion of the experimental evidence nevertheless reveals a large num- 
ber of contradictory results. 


Mandel and Lusk’ showed that lactic acid when given to the 


1 Mandel, J. A., and Lusk, G., Am. J. Physiol., 1906, xvi, 129. 
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diabetic organism was excreted as glucose. This transformation 
they suggested occurred in the liver. Jannsen and Jost’ could not 
show that intravenous injection of lactic acid led to the formation 
of sugar in the muscles. They supposed the change occurred in the 
liver. Meyerhof and Lohmann* and Takane* claim that liver slices 
bring about a synthesis of carbohydrate when respiring in Ringer 
solution containing lactic acid. Abramson and Eggleston’ find, how- 
ever, that the intact anesthetized dog does not demonstrably synthe- 
size glycogen (in the liver) from sodium r-lactate. Finally, Burn 
and Marks® by perfusing livers previously rendered glycogen free 
found that there was a production of sugar which was not derived 
from either lactic acid or from protein. The following results were 
obtained in some work planned to investigate lactic acid, carbohy- 
drate relationships in normal and abnormal tissues. 

Rabbits were starved for 36-48 hours. The animals were stunned 
by a sharp blow on the head and rapidly bled to death. The liver 
was excised, chopped with scissors into pieces only fine enough to ~ 
allow of good sampling (the tissue was not made into a brei), and 
samples weighed out, fairly accurately, but rapidly. The tissue to 
be incubated was placed in flasks containing 20 cc. phosphate- 
Ringer solution—pH 7.4—and the air in the flasks was. displaced 
by oxygen. The tissue was incubated at 37° C. for 3 hours, the 
flasks being gently shaken all the time. The control samples were 
placed in either ice-cold 95% alcohol (for glycogen, soluble sugar 
and lactic acid determinations) or in ice-cold 4% HCl (for the total 
sugar content). Glycogen was estimated by Pflugers’ method; sol- 
uble sugars were extracted in 66% alcohol and, after removal of the 
alcohol, the aqueous mixtures were cleared by the use of the HgNO, 
reagent of Patein and Durfan. After removal of excess mercury 
by H.S and blowing off of the H.S crystal clear solutions were 
obtained. To insure that there was no sugar in the tissue which 
escaped detection in these methods, samples were also hydrolyzed 
with 4% HCl for 3% hours. After removal of proteins by NaOH 
and ZnSO, these solutions were also cleared with HgNO;. The 
method of Hagedorn and Jensen was employed for the estimation 
of sugar. 

The results in Table I show that when the total sugar content of 
tissue is determined by summing glycogen and soluble sugar frac- 


2 Jannsen, S., and Jost, H., Z. Physiol. Chem., 1925, exlviii, 41. 

3 Meyerhof, O., and Lohmann, K., Biochem. Z., 1926, clxxi, 381. 

4 Takane, R., Biochem. Z., 1926, elxxi, 403. 

5 Abramson, H. A., and Eggleston, P., J. Biol. Chem., 1927, Ixxv, 763. 
6 Burn, J. H., and Marks, H. P., J. Phystol., 1926, 1lxi, 497. 
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TABLE I. 
Carbohydrate content estimated as glycogen and soluble sugars in mg. glucose 
per 5 gm. liver. 


Before Incubation. After Incubation. 
Exp. No.|Caleul’d as glucose Caleul’d as glucose Difference 
Total Total 
Glyco- | Soluble Glyco- | Soluble 
gen sugar gen sugar 
2 74 8.9) | 16.6) 
Hi i rat] set | 84 | 289), [888 16.6 

3 51.5) | 74.4) | 125.9) . 

a3 | eat donry. | 72 [1388 | 189.4 13.6 
4 65.3 68.8, 134.1) 8.5.07 | 140.9) | 149%4 16.1 

68.0 63.6§ 1131.65 | 10.5§ ' 137.9§ | 148.45 : 

TABLE II. 
Carbohydrate content estimated after acid hydrolysis in mg. glucose per 5 gm. 
liver. 
Exp. No. Before Incubation After Incubation Difference 
1 96.3 100.7 +4.4 
2 68.3 75.6 +7.3 
a 173.8 171.4 +0.5 
168.1 
5 113.2 112.8 —1.4 
115.2 


tions (both expressed as glucose) there is apparently a production 
of sugar during the period of incubation. The results given are 
typical of what has been observed many times. With large amounts 
of tissue the differences may be quite considerable. Precisely why 
there is the difference it is difficult to say, but that it cannot be due 
to experimental error is suggested by the agreement between the 
duplicates. 

That the production of sugar is only apparent and not real is 
shown by the results in Table II. The values given by acid hydroly- 
sis of whole tissue show no production of sugar during incubation. 
It has always been found that the acid hydrolysates give a much 
higher value than the sum of glycogen and soluble sugar, and this 
is probably due to the presence of substances influencing the reduc- 
ing power of the sugar. This discrepancy, however, does not in- 
validate the results since the agreement between the duplicates is 
again of a good order. 

It is suggested then that when the power of the liver to produce 
sugar is being investigated it is not sufficient simply to estimate the 
sugar in terms of glycogen and soluble sugar. Acid hydrolysis of 
the whole tissue should also be considered. 
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Composition of Antigen-precipitin Precipitate. 


HSIEN WU, LAN-HUA CHENG anp CHEN-PIEN LI. 


From the Departments of Biochemistry and Pathology, Peking Union Medical 
College. 


Practically nothing is known about the composition of the anti- 
gen-precipitin precipitate beyond the fact that the amount of the 
precipitate produced may be much more than the amount of the 
antigen used." Just how much of the antigen is present in the pre- 
cipitate does not seem to have been determined: This is due to the 
fact that there exists no chemical method of determining the anti- 
gen (protein) and the precipitin (protein) separately. 

One of us has worked out a method for the determination of 
minute amounts of hemoglobin.” The method is based on the ben- 
zidine reaction, and as little as 0.02 mg. hemoglobin suffices for a 
quantitative determination. When hemoglobin is used as the anti- 
gen its amount in the antigen-precipitin precipitate can be deter- 
mined directly by means of that method. The amount of the precip- 
itin in the precipitate can be determined by the difference between 
the total protein and the hemoglobin. The assumption is here made 
that the precipitate contains only the antigen and the precipitin and 
no other protein. 

The word hemoglobin is used here in the generic sense, includ- 
ing oxyhemoglobin and its immediate derivatives. Oxyhemo- 
globin on standing is slowly converted into methemoglobin. This is, 
however, a matter of no consequence since oxyhemoglobin and 
methemoglobin have the same immunological properties® as well as 
the same chemical properties utilized for their quantitative deter- 
mination in the above mentioned method. 

Sheep oxyhemoglobin solution was prepared from washed cells 
by laking with 4 volumes of water and shaking with 2.5% suspen- 
sion of freshly prepared aluminium hydroxide. The mixture was 
centrifuged and the clear supernatant liquid was filtered through a 
Seitz filter. Dog’s oxyhemoglobin solution was prepared from 
crystals obtained by electrodialysis according to the method of 
Stadie.* Alumina cream was also used. The final solutions con- 
tained about 5% hemoglobin. 


1 Wells, H. G., ‘‘The Chemical Aspects of Immunity,’’ The Chemical Catalog 
Co., New York, 146. 

2 Wu, H., J. Biochem. (Japan), 1923, ii, 189. 

3 Heidelberger, M., and Landsteiner, K., J. Exp. Med., 1923, xxxviii, 561. 

4Stadie, W. C., J. Biol. Chem., 1926, Ixvili, 229. 
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For the immunization of rabbits, we have tried different pro- 
cedures, but none has been found to be thoroughly satisfactory. 
Only 15 out of about 50 rabbits gave usable sera. This is un- 
doubtedly due to the generally recognized weak antigenic property 
of hemoglobin. The last few rabbits were immunized by giving 
10 or more subcutaneous injections at intervals of 3 days. Each 
dose was 4 cc. of 5% hemoglobin solution. The sera were tested on 
the 4th day after the last injection. 

After a preliminary precipitin reading, suitable amounts of serum 
were measured into graduated centrifuge tubes and equal volumes 
of hemoglobin solution of different concentrations were added. The 
solutions were mixed by gentle rotation and left in the cold room 
for 24 hours. The tubes were then centrifuged and the supernatant 
liquid carefully decanted. The precipitate was washed with 0.9% 
NaCl, stirring gently with a slender glass rod, centrifuged and the 
supernatant liquid decanted. The washing was repeated once more. 
The precipitate was then dissolved in 2-3 cc. distilled water with 
the addition of 1 to 2 drops of 1-N Na,CO;. The solution was then 
diluted to such volume that its tint matched approximately that of a 
standard hemoglobin solution containing 0.025 mg. per cc. Weaker 
standard solutions of hemoglobin were sometimes used. 1 cc. por- 
tions of the solution were used for hemoglobin determination and 
suitable amounts were taken for total N determination. This lat- 
ter determination was made by a modification of the Folin-Wu mi- 
cro-method. Potassium persulphate was used to aid the digestion 
and the ammonia was aspirated into 1 cc. of 1/10 HCl solution 
before Nesslerization. The N content of the stock hemoglobin solu- 
tion from which dilute solutions were prepared was also determined. 
The results of the last 5 experiments are shown in the accompany- 
ing table. 

It will be noted that the percentage of the hemoglobin N in the 
total N remains approximately constant whether the concentration 
of the hemoglobin was high or low and whether the serum is strong 
or weak. The average value is about 10. In some experiments there 
was a tendency for the percentage to decrease when the concentra- 
tion of the hemoglobin was low, but in such cases the precipitates 
produced were so small that analytical errors became appreciable. 

It seemed very probable, therefore, that the antigen-precipitin 
precipitate has a constant composition and that the reaction between 
the antigen and the precipitin is, therefore, chemical and not merely 
physical or colloidal. 

The assumption that the antigen-precipitin precipitate contains 
only the antigen and precipitin (protein) and no other protein 
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If this were not 


the case, it would be difficult to explain the approximate constancy 


seems also justified in the light of our findings. 
of the hemoglobin content of the precipitate. 
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Tularemia in the Cat. 


R. G. GREEN anp E. M. WADE. 


From the Department of Bacteriology and Immunology, University of Minnesota, 
and the Diwision of Preventable Diseases, Minnsota State Board of Health. 


The susceptibility of the cat to tularemia was considered by 
McCoy’ in his original description of the disease which he later 
named tularemia. The infective material consisting of an emul- 
sion of spleen of a guinea pig dead on the 5th day after inoculation, 
was injected into 3 young cats. The control guinea pig died. 
McCoy reported that the cats suffered no ill effects and when exam- 
ined at necropsy on the 14th day, there was no reaction at the site 
of the inoculation, and no buboes had formed. He concluded it 
was safe to infer that cats are probably not susceptible to this in- 
fection. 

In a later publication this problem was again considered by 
McCoy,’ and he reported on the subcutaneous inoculation of 4 cats 
with large doses of an emulsion made from liver of a guinea pig 
dead of the disease. He stated that all cats remained well, while 
the control guinea pig died on the 7th day. 

Cases of tularemia which have occurred in Minnesota*® have in- 
criminated the cat as a possible carrier of the disease, and indicate 
that cats sometimes acquire an active infection after eating an ani- 
mal dead from tularemia. 

A rabbit which was responsible for a human case of tularemia 
was fed to 3 cats of a household and appeared to be the cause of a 
serious illness lasting about a week in the 3 cats eating the car- 
cass. A 4th cat which did not eat the infective material did not 
become sick. 

A second human case appeared to obtain the infection of tulare- 
mia by the bite of a sick cat, the cat dying a few hours after in- 
flicting the wound. 

Because of these suggestive findings we have reinvestigated the 
susceptibility of the cat to tularemia by feeding infective material. 
A young cat was given a carcass of a guinea pig dead of tularemia, 
and the cat consumed the entire carcass in one day. Two days later 
the cat did not appear to be well, and when given a second guinea 

1 McCoy, George W., Pub. Health Bull., No. 43, April, 1911. 

2 McCoy, George W., and Chapin, Charles W., J. Inf. Dis., 1912, x, 61. 

3 Occurred in the practice of Dr. E. C. Hanson, Park Rapids, Minn. 
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pig carcass on the 3rd day consumed only one-half of it, but fin- 
ished eating the carcass on the 4th day. The following day it ap- 
peared to be well. On the 8th day the cat again consumed the entire 
carcass of a guinea pig dead of tularemia, and on the 13th day it 
consumed another infected carcass. Except for the short period 
following ingestion of the first pig the cat appeared to be perfectly 
well and would purr very vigorously upon being petted. It was 
chloroformed on the 18th day. Its blood gave a positive agglutina- 
tion for Bact. tularense in a dilution of 1:80. At necropsy all or- 
gans were apparently normal. 

A guinea pig injected with an emulsion made from the cat liver 
remained well and at autopsy after 2 weeks appeared to be normal. 
A guinea pig injected with an emulsion made from the cat spleen 
died on the 6th day from tularemia. 

A second cat was given a single feeding consisting of a liver from 
a guinea pig dead of tularemia. The cat appeared well for 4 days, 
when it began to show signs of inactivity. On the 5th day it did 
not want to be disturbed and was found dead on the morning of 
the 6th day. Necropsy showed enlargement of the mesenteric 
lymph nodes. All other organs were apparently normal. No lesions 
typical of tularemia could be observed in the liver and spleen. Two 
guinea pigs inoculated respectively with blood and spleen emulsion 
remained well. The guinea pig inoculated with the liver emulsion 
died on the 4th day with lesions typical of tularemia. A guinea pig 
inoculated with emulsion of mesenteric lymph nodes died on the 
5th day with lesions typical of tularemia. 

Of the 5 cats known to have eaten material infected with Bact. 
tularense one showed mild transient symptoms, three showed signs 
of serious illness lasting a week, and one died on the 6th day. The: 
mild case and the fatal case only were available for necropsy, the 
organism being found in the spleen of the former and in the ab- 
dominal lymph nodes and liver of the latter. Of 11 cases of tula- 
remia in Minnesota, one appeared to be due to a cat directly, and 
2 others resulted from rabbits singled out by cats and transported 
to the abode of man. It appears that a cat in the woods is not only 
a contact carrier of tularemia, but may also be an infected carrier, 


CORRECTION 


On page 514, Volume XXV, No. 7, line 31, the first word within 
parenthesis should read without instead of with. 


SECRETARY’S ANNUAL REPORT 
April 1, 1927—March 31, 1928 


With the steady growth of the Society it is increasingly impor- 
tant for the Secretary to inform the members periodically of basic 
facts, significant changes in policy and procedure. The following 
is a concise statement of such facts. 


The Secretary wishes to draw attention particularly to 
1. Proposed changes in constitution. 
2. Surplus of $2641.28 for the year. 
3. Increase in the number of subscribers. 
4. Increasing standards of PROCEEDINGS. 
For details see below. 
The Secretary wishes to express his appreciation of the splendid 
cooperation given by the members. 


® 


Changes in Constitution. 


With changing conditions and growth there has been a continu- 
ing endeavor to meet these changes in practice and by constitutional 
enactment. Hence, the changes in the Constitution in 1922, 1925, 
and 1928. 

These constitutional changes, initiated by the New York group, 
have been consistently in the direction of transforming a local group 
into a national society by distributing nation wide the labors and re- 
sponsibilities. 


Comparison of 1922, 1925, and 1928 Constitutions. 


Formerly the Council consisted of 5 New York members,* now 
there are 20. The chairman of each section is a de facto member 
of the Council. 

Formerly there was but one editor; now there are eight (2 N. Y., 
2 Pd., 1 Ill, 1 Minn., I Mich., 1 N. Car.). 

Formerly applications for membership were considered by the 
Council of 5; now by Branch officers, Membership Committee of Ds 
and Council of 20. The proposed Constitution provides for a Mem- 
bership Committee of 10, consisting of 1 member selected by each 
Section (Branch). 


* Plus past presidents. 
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Formerly only one Treasurer; now committee of 3 trustees. 

Formerly one secretary; now 10 secretaries; each Branch sec- 
retary keeps records and reports all meetings, and aids in maintain- 
ing standards. 


Types of Decentralization. 


Federation of American Societies for Experimental Biology. 
Independent societies, officers, finances, journals. Federated for 
meeting purposes only. 

Wistar Federation (Williams and Wilkins, Science Press, etc.), 
Independent societies, federated for economy in publication. 

Journal of Dental Research. Independent societies, officers, 
finances. Publish in one journal. There is a General Editor and 
General Treasurer (in addition to each Society editor and treas- 
urer). 

Botanical Society of America. Federation of different societies 
in related fields. Sectional officers and general officers (including 
Council, Editor, Treasurer, Secretary). Federated for publication 
and meeting. 

Society for Experimental Biology and Medicine, American 
Chemical Society, etc. Regional groups of one society, each group 
engaged in similar work. Sectional officers and general officers 
(including Council, Editor, Treasurer, Secretary). Common pub- 
lication. Separate meetings. Common annual meeting. 

A study of the societies listed in the Handbook of Scientific and 
Technical Societies and Institutes of the United States and Canada, 
in the Bulletin of the National Research Council, May, 1927, and 
correspondence with secretaries of all the Societies in any way 
analogous with ours is almost unanimously in favor of the type of 
organization proposed in the new Constitution. 

The Council feels that the maximum decentralization or division 
of responsibility to all groups in the Society should be provided 
consistent with high standards and economy. This is offered in the 
proposed constitution. Further decentralization jeopardizes high 
standards and is too great a burden financially on the members. 

A copy of the proposed Constitution will soon be distributed to 
each member. 


ANNUAL MEETING OF OFFICERS AND DELEGATES OF BRANCHES. 


The second annual conference of officers of the Society with the 
officers and delegates of Branches was held during the Federation 
meetings at Ann Arbor, April 12, 1928. With increasing size and 
diversity of the needs of the Branches it is hoped that these annual 


860 SCIENTIFIC PROCEEDINGS 


conferences will inform and unify the scattered Branches, bring 
about closer cooperation, and maintain highest standards within the 
Society. 

The best type of organization for adoption in the constitution was 
the major topic of discussion. It was the sense of the conference 
that the form of organization in the proposed constitution served 
the best interests of the Society; that the Membership Committee 
should be enlarged to include one member from each Branch, ex- 
cepting Peking. 


COMMENT ON FINANCES. 


There is a surplus for the fiscal year of $2641.28. The present 
surplus is due primarily to (a) decreased cost of printing. The 
Griffiths Press kindly consented to a reduction in cost of 15%. 
(b) The number of subscribers was considerably enlarged. 

Whether it is best to build a reserve, or decrease the cost of dues 
or excess space, or grant more free reprints can best be determined 
after another year’s experience. 


CAMPAIGN FOR SUBSCRIBERS. 


The Secretary circularized selected lists from the leading research 
and medical societies. We received 143 additional subscribers. - It 
is hoped that members will aid in further increasing our subscrip- 
tion lists. This should make it possible to make considerable reduc- 
tions in cost to members and authors. 


MEMBERSHIP. 
Members, March 31, 1927 5. > Se i ee eee 851 
Elected to” March 317 1928 nen ee ee eee 116 
— 967 
Honorary Members, March’ 31719282) 22) Sasa iepe eee 8 
Total’ os Soe eS. SI ee ee 975 
Resignations, year ending March 31, 1928 ____________ 19 
Deaths,’ yearending’March’31 "1926 22% Uae eae aia 8 
Dropped for arrears, year ending March 31, 1928 ______ 4 
— 31 
Net :membership*3 9225-2 oa ee 944 
SUBSCRIPTIONS. 


Subscriptions, March 31, 1927 
Marchi31, 1928. ee ee 357 
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Preessiibscripuons viarch ol) 192/)2eseeee oe 25 ee St 
Marly <5il, ML O28 Ve eer he ieee ore ot 4 

Exchange:subseriptionsyaviarch 31, 102/82 025. ee 18 
March? 3 eepOZ aye ee eae 8 
Dotan viarcivot. LOle ret hy in on A Ae 3/2 
Total No. of Proceepines distributed March 31, 1927_____- 1122 
March’ 31102850 322 2 1316 

OFFICERS. 


President: Stanley R. Benedict. 

Vice-Pres.: Peyton Rous. 

Secy.-Treas.: A. J. Goldforb. 

Council: O. F. Avery (1929), Robert Chambers (1929), A. E. 
Cohn: (1930); Aris Hess.:(1930))) Ws Win Palmery(1931 5H, 
D. Senior (1931). 

Past Presidents: F. B. Wilson, Simon Flexner, F. S. Lee, T. H. 
Morgan, James Ewing, Graham Lusk, William J. Gies, Gary 
Calkins, George B. Wallace, James W. Jobling. 

Nominating Committee: A. J. Carlson, E. F. DuBois, P. J. Hanz- 
lie vA” Pi Hess, UaeB. MendelaV< CC Myers, HC. eSherman, 
Donald VanSlyke, G. B. Wallace. 

Editorial Committee: Present members are A. J. Carlson, B. M. 
Duggar, M. H. Jacobs, John Kolmer, H. B. Lewis, W. deB. 
MacNider, A. M. Pappenheimer, A. J. Goldforb. 

Membership Committee: Present members are E. A. Doisy, Robert 
Chambers, I. Greenwald. 

Financial Committee: Present members are William J. Gies, Wil- 
Hann. Park A; J; Goldiorb: 


PAsT OFFICERS. 
Date President Vice-Pres. Secy. Treas. 


1903-04 Melzer Park Gies Calkins 
1904-05 Melzer Ewing Gies Calkins 
1905-06 Wilson Dunham Gies Calkins 
1906-07 Flexner Dunham Gies Calkins 
1907-08 Flexner Morgan Gies Calkins 
1908-09 Lee Morgan Gies Lusk 
1909-10 Lee Gies Opie Lusk 
1910-11 Morgan Gies Opie Lusk 
1911-12 Morgan Levene Wallace Lusk 
1912-13 Ewing Levene Wallace Norris 
1913-14 Ewing Field Jackson Norris 


1914-15 Lusk Gies Jackson Murlin 
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1915-16 


1926-27 
1927-28 


Chairman: 


Meetings : 


Chairman: 
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Secy-Treas. 
Lusk Calkins Jackson 
evoch Gies Jackson 
Gies Auer Jackson 
Gies Auer Jackson 
Calkins Wallace Jackson 
Calkins Wallace Jackson 
Wallace Jobling Jackson 
Wallace Jobling Myers 
Jackson Jobling Goldforb 
Jackson Jobling Goldforb 
Jobling Benedict Goldforb 
Jobling Benedict Goldforb 
Benedict Rous Goldforb 

BRANCHES. 
Illinois. 


A. B. Luckhardt. Sec’y: W. F. Petersen. Members: 70. 

Michael Reese Hospital, October 25, 1927. 

Billings Hospital, December 20, 1927. 

Northwestern University Medical School, February 
28; 1928: 

University of Illinois, April 24, 1928. 

City Club, Chicago, May 25, 1928. 


Towa. 
W. W. Swingle. Sec’y: H. A. Mattill. Members: 21. 


Meetings: University of lowa, November 2, 1927. 


University of Iowa, February 1, 1928. 
University of Iowa, March 25, 1928. 
University of Iowa, April 30, 1928. 


Minnesota. 


Chairman and Secretary: F. H. Scott. Members: 42. 
Meetings: University of Minnesota Med. School, October 26, 1927. 


Chairman: 


University of Minnesota Med. School, Feb’y 29, 1928. 
University of Minnesota Med. School, March 27, 1928. 
University of Minnesota Med. School, April 25, 1928. 
University of Minnesota Med. School, May 31, 1928. 


Missouri. 
John Auer. Sec’y: P. A. Shaffer. Members: 38. 


Meetings: St. Louis Univ. School of Medicine, November 16, 1927. 


Washington Univ. School of Medicine, Jan’y 18, 1928. 
St. Louis Univ. School of Medicine, Feb’y 29, 1928. 
Washington Univ. School of Medicine, May 16, 1928. 


Chairman 
Meetings: 


Chairman: 


Meetings: 


Chairman: 


Meetings: 


Chairman: 


Meetings: 


Chairman: 


Meetings : 


Chairman: 


Meetings: 
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New York, 
S. R. Benedict. Sec’y: A. J. Goldforb. Members: 605. 
Post Graduate Hospital, October 19, 1927. 
Rockefeller Institute, November 16, 1927. 
College of Physicians and Surgeons, December 21, 1927. 
Cornell University Med. College, January 18, 1928. 
Presbyterian Hospital, February 15, 1928. 
University and Bellevue Med. Coll., March 21, 1928. 
College of the City of New York, April 18, 1928. 
Yale University, May 19, 1928. 


Pacific Coast. 
William Ophiils. Sec’y: T. D. Beckwith. Members: 69. 
University of California Faculty Club, October 15, 1927. 
Stanford University School of Medicine, Dec. 14, 1927. 
University of California Hospital, February 15, 1928. 
Stanford University, April 28, 1928. 


Peking (China). 
Hsien Wu. _sec’y:) RH, FW Sia. es Members<2 15: 
Peking Union Medical College, November 3, 1927. 
Peking Union Medical College, February 9, 1928. 
Peking Union Medical College, May 10, 1928. 


Southern. 
W. Denis. Sec’y: W. H. Harris. Members: 22. 
Tulane University, December 13, 1927. 
Tulane University, February 28, 1928. 
Tulane University, May 22, 1928. 


Western New York 
J.B: Sumner. Secy 3H Ss Liddell “Members: 44: 
Cornell University, October 15, 1927. 
Clifton Springs Sanitarium, December 17, 1927. 
University of Buffalo, February 11, 1928. 
University of Rochester, May 12, 1928. 


Wisconsin. 
A. S. Loevenhart. Sec’y: F. L. Hisaw. Members: 18. 
University of Wisconsin, April 30, 1928. 


New Branches. 


The application of the Wisconsin members to form a Branch of 
the Society was approved. This makes the tenth Branch. 
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DEATHS OF MEMBERS. 

The Council records with regret the death of the following mem- 
bers: D. H. Dolley, G. A. Friedman, Holmes C. Jackson, K. K. 
Koessler, S. A. Matthews, Francis W. Peabody, Charles E. Simon, 
Abraham Zingher. 


GIFTS. 


The Secretary wishes to acknowledge, with the thanks of the 
Council, the receipt of back numbers by gift from Drs. William N. 
Berg, H. C. Bazett, S. C. Brooks, M. M. Brooks, Vernon Kellogg, 
Robert L. Levy, William F. Petersen. 


The Society has become affiliated with the Biologic Union and 
with the American Association for the Advancement of Science. 

Comments, criticisms, and suggestions of members are earnestly 
requested. 


EDITOR’S ANNUAL REPORT 
April 1, 1927—March 31, 1928 


There have been many expressions of appreciation of the higher 
standard of publication. 

This is in part due to the fact that the Board of Editors have 
more carefully examined manuscripts than heretofore and to the 
fact that authors have cooperated in withdrawing duplicate and 
trivial manuscripts and have revised manuscripts when called upon 
to do so. 

There were 425 papers published, of which 60% were Prelinunary 
and 40% Complete. 

With this increase in standards there has been no increase in the 
size of the volume. Volume 22 contained 619 pages; Volume 23, 900 
pages; Volume 24, 1004 pages, and Volume 25, 900 pages approx- 
imately. 

The problem is how to get authors to state their findings in suffi- 
ciently concise form. and in such a manner that the significance of 
their results may be understood by colleagues in allied fields. 


TREASURER’S REPORT 
April 1, 1927 to April 1, 1928 


RECEIPTS. 


Income, 1927-28— 

Occ rene =e ee ec ee inners: $4814.95 

NCDrMitewme sees. ae meme ON ee oe 2174.07 

Be Cec oar CO farts etre WE sts pers, ew aR 1734.27 

Author’s changes, bank interest, and misc. __ 136.08 

(CONS ea alipes Ga, oe Sale ae een So ee 547.75 

DUOce LI pOncia ee ee Mee Se eee 2538.06 

Backeuuniberswe 2 ie he Yen cule oe eh 571.95 
‘Hotal/anntal income .ste to Tae ee ———$12,517.13 
Special Receipts— 

Endowment Fund contributions ---------- 242.42 

Annual interest of Endowment Fund _-_---- 473.89 
HG ie cabe te oo es eee) ie eee ——— 716.01 
Casio balance A Orel a2 / a a eek 1,623.98 


Total cash available, April 1, 1927, to April 1, 1928__--_$14,857.12 


DISBURSEMENTS. 
Publication Costs of PROCEEDINGS— 
PCa a ie ieee eal ee pre eR $4253.96 
BNCICHIEGR = cr lee tee eat eee oe 2330.96 
GES erate patigis abet ea ca ee ete wae ees ey ae SL feo 
———$ 7,162.13 
Administrative Expense— 
Oricessupplies.and; posta ges 2.2 22> ee 1/295 
Salaries 8 on ee See ee tek. ers arene a 2100.90 
Storage cand -insurancesa aoe a ee 89.59 
Miscellanéousm sao ae ee oa te ee 51.28 
Purchase. ot backs numbers 24.2 ee ee 6.00 
ROU Sept ele hae eae ep es oe athe e L677; 
3,036.39 
‘otal annie gdisparsements _ 26" 3228s $10,198.52 
Transferred to Endowment Fund ~---------- 716.01 
Transferred to Life Membership Fund ------- 75.00 
GachybalancemA Pile elo7o 2. 3,867.59 


Total cash available during 1927-28 _.____.--- $14,857.12 
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SUMMARY. 

Tnconte( fet)" See Se eee Sh TAS 
Disbursements ~(et) _._-_.. 2a eae ee 10,198.52 

Surplus tertyear se: <lo 25 eee 9. 25518:01 
Billsapaya bigecs eee. 2. eee none 

Bills collectable sApril: |, 1928. gene $1,448.29 
Bills-collectables April 1, 1927/7 Sete 1,125.62 _ 
Bills collectable in excess of last year_____--- 322.67 
“ROU Sur pliiextOreyeat 222s. oe eee $ 2,641.28 


The Treasurer desires to acknowledge with many thanks the 
extraordinary cooperation of Alexander Dolowitz, C. P. A., of New 
York, who volunteered the services of his staff to examine the books 
of the Society, who advised how the records should be kept in the 
most accurate and most economical way, who supervised the work 
of his staff, as his contribution to the Society. 


ENDOWMENT FUND. 


IniRR. Coop. .Bidg: Loan #sén. cA prik TiO pees $ 9,753.06 
Contributions to April), 1923)6 See Oe ee 242.12 


Interest-for year April: 1, 1927; to-April lele2e 22. 484.01 
Total, April 1, 1928 


Auditors’ Report. 


We have examined the accounts of the Society and the Treas- 
urer’s report, have checked the book entries against the totals, and 
have verified the bank balance. 

The auditors would like to express their appreciation of the ser- 
vices rendered by Mr. Alexander Dolowitz, C. P. A., and the skill 
that he has shown in making available to the Treasurer records on 
which to base action. We strongly commend the system of book- 
keeping that he has devised. 

May 8, 1928. 

IstpOR GREENWALD. 
WALTER H. Eppy. 
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Honorary MEMBERS 


Councilman, William T Harvard University 


eT AlDULCO MS WVEMe Ds oie ese TL et fea ee London, England 
POGGOT ey Willi cein eee oso c.ceovee dos st Harvard University 
Reichert np tise mabe ere weet cn aicl i nas en eee University of Pennsylvania 
RTL fee CHET OS eee Ae ae os ok kk tcc a cect acacia sc, ne eis a ee eR Paris, France 
Scllatherml Savas: euviee). Neyer: tN Ce ae ee Edinburgh, Scotland 
pyonuiNiuilenm i riedmrie Hs ose. oes eee ete teed ee ca Munich, Germany 
NAV GGIIE VIMA. ol CEI 85 ie ie em Spee Nene tere rset ope IaS oni aD Johns Hopkins University 
MEMBERS 

Abbott, oN USE: C2 00 CS a Oe ar Ne ie ane Mn Pr een er renee ee ee University of Pennsylvania 
ENE SDT RE ae 5 SO Ey ie NTA e eae Johns Hopkins University 
PALS ee LH OTRAS eae eh rel oy cha Bs. 0 cnadsnseveseetesuce Medical School, Stanford University 
eAdilerspEvemmam Ms seca ee os ice rc cee Juvenile Psychopathic Institute, Chicago 
BANTIIO U1 SPoam Vlei earn gl see tae eae cee oa aero serene U. S. Department of Agriculture 
pAllebaeeWikere « WE wera a Dig 5 5 Maple een Perper pea Ae ee ene caer ere Washington University 
PNG Ta peels CTATNG Gan le wee ceca see ae sce onl eae ceca cenen eee tee mee ee University of California 
PATER Mav Tes SeN ek ta) es 5a 0.05 insngd stm enn a> acegtelwasctuavene reeds University of Missouri 
SAVES OYA aed ESS ee ee ie er ope er ine er Se oan Ry ane University of Oregon 
Al sber cme @ar ladies 01.2. SeNR a PON tee, eed oes aie ee Stanford University 
vaM Wylie oyas = WNIGY bien a 1) Oa Ric rene seein eae. ere ena oe Seve ee EET een GRAS og etsy Soe Mayo Clinic 
Arab er ot Sami Wel ees 20s <a, fos ROSS Sac wccadsvnvenandedlsadaeeneeotives cas asenees eae Mayo Clinic 
PACITY OSS WoL ATO I Che ete tag 3 2 ec Sade waisCuncoe -Ueata couse Aentaoamaarnag eee Johns Hopkins Hospital 
CNW VAISS SLOT HA D.C ps & Oe eek ees 55 Ser Pea SE ep SEPP ARO University of Michigan 
PASC OUS OID, Pe OM MUMES Se Seo hoc caw cp oc seun canto den te -t_-taectanasessasenstncuesaewerenasces EH. R. Squibb & Son 
An derSOie RUG OM page sete: 0 ois co soace2- teen toc0¥s seweancneecece odes eactarmaseneateonneeeeees om Yale University 
PAUNOUN GNIS sued CHUN T CLA ee. 2 cee = ccs! act ege waren seetbursrs.aadacenseaeetecansserenear-Wanc=eet University of Illinois 
JIE AMONGL UDR 701 8 Sees, Bese eae ee er a oo Rr eRe aor te Loyola University 
INVES Ey LU SOS 3 asa. tenc ce EE Re RB Cee Gee eee Pe eee Be Berne, Switzerland 
IXSSOVIDEY Ny UICC kx fee re eee er eee ree re a ash eo cua, Tulane University 
PACE CIN Given aa Wiss ac te 2 0 ealcea cutee cecnccst ccttsceane ees Presbyterian Hospital, New York City 
PACE ACUT SO TAMMEIEMRAVE, 208 Beco tee PSS Be 2c h sen Shnwsacn sateen coh seca University of Iowa 
BAGG GI BANN ENVIRO ACES eee oan sc a cu sne-t avn secose<nscnrnsnuteteiben aces veces University of Buffalo, N. Y. 
PROTO), AISLE Oba Clas Aes ae Si Aeneas ea Mass. General Hospital 
INTE) IQUE escent Aes 3 ee een Be Oa ee ES cc oo x eo ee St. Louis University 
PACS fairer PME Ia Ol Cle note sae oes desde 2a tens tere spose ecseesicedechece eae University of Pennsylvania 
AUS EIT Wi. Ole: Sob 2.0 ohscc aces seeeeene ene senccecenenaenecersostenbeecensaseaseauantersecnsnenereness Loyola University 
Jester, OMY See scr ope eee ee ees Rockefeller Institute, N. Y. City 
NG) he, (CLO AO) aac oy ee eee ee eee ne Mt. Sinai Hospital, N. Y. City 
TBkaregeg IER VIGen eG eae ee eereereere ree eee ees a once re Memorial Hospital, N. Y. City 

BS aiile AMO ATM COM OV ee. acer ecocseucveversn<ae-ey-woeen-eaUeee N. Y. Post-Graduate Medical School 
Teatro) 18 Uh do) Cs Chace 8 eee eee er Cornell University Medical College, N. Y. City 
Baitsell, George A...........-.-cesceeceeceecesseeeceeteeteececnereneetenecnseaseneeseceseneecnes Yale University 
PPGD AVAL NV A MER MNATA oo oe. na cccctcasesvarsectioensccnguasztuseaandannsediccecaias Albany Medical College 
BIB EU eg A ep LGe se efor oe ers cc cnn mec ncn re sees tb oeaseeaesscctesueststecsesecsenss University of Pennsylvania 
antes M220 Si iie saacieens Station for Exp. Evolution, Cold Spring Harbor, N. Y. 
Banzhaf, Edwin J.....2......:-:-:sceecceeeeeecces eee ceeeereenensesnceeeneets N. Y. Health Department 
Barber, W. Howard.............:::::::::seeeceeeeeeeeseseteeenees New York University Med. School 
Barbour, Henry Gy.......-..:ccscececececeeeeccecseseccceeenseseeseencnssenesesetees University of Louisville 
Bardeen, Charles Ro....---.-------s:seseseecece eee coeneeeteeeceenesereeeeetesececees University of Wisconsin 
Barlow, Orphus W.........--..----:-:-:s-cesesseseseeseeeseeeseessseeteseeseecs Western Reserve University 
Barnett, George Do... ..--cscecccceeeseeeeeeeeseeseseeencenseneeecenaseseneneanenseas Stanford University 


Barr, David Po.......-------c-c-cscecececeescseeeeeeee teen erceneneneneeceeneeaceaneectans Washington University 
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Bass, Charles sic.crcteccestesesrre tecerces-tceeersese cca cme rerune pe crenercenede cas eretee eect Tulane University 
1 SEY ed Nol © per cee ea Ae een en Pe Aer A Re ee erm act carcmtcneciaos University of Wisconsin 
Baers Nie Eh cecee ce cx cree ceeeees tec coon c achat ces dep cosean tects Cees ctersenesee-eemete see Rockefeller Institute 
Beam ans Lio wis eee as ee laces caressa esas Presbyterian Hospital, New York City 
Baumann, Biotec rece see csecssteck arc cn ctere secret egesserermenaees Montefiore Hospital, N. Y. City 
Baumiber ger, "Jt MP Gr eye ask es-s toss eocce seas eects carseat meee nermees Stanford University 
BET a Key dS ice ann corer hea eei pS eA rae ker irey ree er ooreat cree University of Rochester 
Baebes fC ease hc ccst cans -cccccssesvtestesncse otaereeere eectentrrmenre nee University of Pennsylvania 
Beard bl, a Hie Fi acini cae ee eee Western Reserve University 
Beckinges WsGe Bee © ccs se scses-c.-feaserte See serene stesnrwcsuesaoesteesteuees teaver oeeeeestears Stanford University 
BGC With ¢ LA MD) Ea times. caves eeseec sad nescecucetbapeeevecke este ates coteraaecsenaeces University of California 
Belding Deivid Us; 22 220hce Aa ao Se ictseea nak he scnczeuseace eecee Sonesreneeseease Boston University 
U2 2)) a) ORs NY ce a ee oo ane eR rte Pr eRe re University of Minnesota 
Bemedict So iiss cecctesicces-cotesescoseteceoo Cornell University Medical College, N. Y. City 
Bentomy) Ansel G 2 oc coc hik cc cccskace waste cs ctcgce onsen ssaetassaassensvctcstuctestecsteneeeeeenes Vassar College 
Bennitt, CRW O LE soe. See. se ktsescnct en tbsatesace see saben vas ences ores tet deenecueneneseereeene Tufts College 
Boer BB IN sooo races vcecnse cnt ease susceosch cect wes is uaz snaz vou stuowees wees eeeseeeeeaeees Columbia University 
Borges WAT AION oo2 so Sete sedesecsecocanvosveutensee Berg Biological Laboratory, N. Y. City 
Bergeim, , Oat tec. cctes cots teow anes sasem tee svovestaaa pene ees reenact University of Illinois 
ayer aqch des Ug skal) 8 (aye ea nile Puen Ble var RAS are peer University of Pennsylvania 
Bergland) Meir dim ose ce crete ove sce.ercvcestsn cinch ese ee eee ees University of Minnesota 
‘Bernhard, “Adolphs ee ee ee ee eee Lenox Hill Hospital, N. Y. City 
Gut ner; VRS eee Se te eee cee we ad eee oe eens University of Louisville 
Bin gery Carl PAy Tacs se tcevs sack ace tccce eau eaens-cessectaceees Rockefeller Institute, N. Y. City 
Birkhaug,) Wore dai 2 cc.< akc aps cab ocsentcoscatevsseszeucncsescscet cove oseereete University of Rochester 
Bishop; Geor ger AGee koi hoes cesesccsnccectcnennectucceow tube dears Sere ee neh eee ee Clayton, Mo. 
Backfire ee occ cc cnt ae econo note ccaccstcndssnacecnacese Geeee ee eae Harvard Medical School 
BB Talc y EY 5 Gees Beets Bocca hee cada coh ded decusst suas Side stace oe eee teu ee pee eneeeces Semeee Yale University 
Blakesley, Albert F........... Station for Exp. Evolution, Cold Spring Harbor, N.Y. 
Blatherwick, Norman R................. Potter Metabolic Clinic, Santa Barbara, Calif. 
MS lad mNiat eg tiiee see hee cee atcec Seep eset ee oo eee Cornell University Medical College 
VES Ca Yo) at hy SAY VAHY BE Wc Fe hove eens ian es NEE Ri A Senile oS University of Chicago 
Bloomfield pe Aw ue tae caste onccatestoscocetewweveevsenaceeactes Stanford University Medical School 
STOO, pene ccc -te-ctetncnsessccetsovecvaca senascsncnnesensouveracedesceseneseaseeseteecaeeoe University of Rochester 
Bo ram ar 0 a i ose ot sccxcvsscescceusenseecconssosesucecusenecesctseveccu nerece teterete eee University of Oregon 
BB Tuam er a SE sie ase cco nace cca ches tee aoet ote not sesame erat eect See Boston City Hospital 
BOG AMSK yi, BAC eae cence cal cenat eax cameske Patan caus Vas Mie s Ce acuactenevesiareseee eee Cornell University 
AES OCIA Ore) og, Enos eee tov et Sec se ct Fe vee cs ays once natuctee ee eee eee University of Pennsylvania 
Boeck FAW) say ©. 5 cco cccsarsnsoncectrusestenvsncsce-neorcreveseenesaeoneee eae eeene ane Harvard University 
Bolle am Fre) CSSOy Lasee-costertsteescsteecotsecessenPnanesdaneecac ston et sree eenesceets tee ease eee Mayo Clinie 
BSOOtHD Yam WiALCOE IM cos: cccccses tc ccveuncess-eenesstessescesestiees Kahler Hospital, Rochester, Minn. 
Bootsy aia pe iees, Seo sesesets cates Los Seceasvasschceetctatesecuttetesece: ices eect ene Rockefeller Hospital 
BO wente Brg Dire ccc tieecceoscesckccauseretven tocevastecadtascusee orenuceece ea aeaeee Buffalo General Hospital 
BES Oyyicd apeAita) 1 ea Ta el) 25 eee os Nee eee acces teessecascece tuaeeee eee ee State University of lowa 
BOY AMD D OO Seis e cst s-ccteecet tae ttn cco cetanasthaceedeess chee cc lsaiee cee eee ee eee Loyola University 
USO GIG, Dh 2 Nis ceacrete Ra ren et Oe inte ee re leer acu enacts University of Illinois 
BY Adley El BC Seek isos dss ao cca censecaceeccacessteetee Spee eee University of Wisconsin 
BC andar WAT te cecteesse Sees snc cracndtus-cenentea Saense eee eel Montefiore Hospital, New York City 
BraTIHAM QO ALAM Mees soc octetasecesccsseecses cone-us cee evens coneneeeeee eee University of Rochester 
Brewery TOG REG ER r aca sssedsscncsnsnssncpnsthnsde scopes eontacntoe thcaeepidanecec ee Syracuse University 
Paso begede fag a) oor een herr eee eh oe nor eee ESI gk A St. Louis University 
Brontenbrenneryy sccssssracet: stcceessentceecses eee ee Rockefeller Institute, N. Y. City 
DB ronal ML) E VW jepeses tees cectecse. octet ste cs cesccnne pec ee er ece es ee eee eee ee Swarthmore College 
TO Oks EC ly domes mepetenee tcsteereecce sn sucacanscsescet-eeeee ee mer ereae ee rere University of Alabama 
BOOKS Waar LO Weweseesaterseree cess sce scccesweke saves cunasee race res eet eae a New York University 
Brooks, \ Matilda eset. te cssecscsesct ss sceeen cece eaten ee University of California 
UBT OOKS HS IR CSI ees coves scteoecet enasies sacennspnitecscesenporem das eae en University of California 
Broun: GO sees OF eS eS reas 5 eee eee St. Mary’s Infirmary, St. Louis 
Brynn Hl Disc 2 58 Ge ven ccane eee hae ears VC Uae ey ee University of Minnesota 
Brow ds PLO WaT Gis sees scccc st secede eevee cenicess neree een Johns Hopkins University 
Bro wy a yo Dis Ahsan cia Sos aetech a iiss im ee cpanpeewecsiindeahthpeamsaee ae eee University of Iowa 
Browny< Wades act se tee een eee Rockefeller Institute, N. Y. City 


BRO WHOS SWiokWisestatencca tte ecanccessosconascroeeseseas etree ter eee College of the City of New York 
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TS Wl ermine Ar terres te eh a ke ee Barnes Hospital, St. Louis, Mo. 
BB LC Sg Ges eerie i The ST a ee ol Johns Hopkins University 
Buntin ons Cima ee University of Wisconsin 
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US UE O WS ee Ui Dee bs rete Ee, eco ewan Av A A Washington University 
BUT LOT OpitZymevUsse lean seek lab socal; scare dees eee ee Unity Hospital 
JERR OSG) Ol ew: 3 Faken eer ee ee ee iy oP en P Poe eee | Fordham University 
Calkins, Geary Nis ete i NAT EE oe Columbia University 
WartnonyP ane. Seether a a ae University of Chicago 
WannOnma Walt ely Bore: stec. tact steteeee este stossSinceiew sn ee ape Harvard Medical School 
War Son ASN ee sere tre ee ec on Pe ae ee eee University of Chicago 
Warpenterss Charles iM. .2....ats5cbccdacieecstccssteeceteceestee ease N. Y. State Veterinary College 
Carter mcd war dei thie he cele cen ice eer on ae, Johns Hopkins Hospital 
Washed Anes pies snece oo oe cote rete t oes conc dover Peking Union Medical College, China 
Castell amipAl donee tan 8 eee csuese acetal cats a us en eee eS Tulane University 
Cattell @Mic leer essere cst scsc sss. cshes octets ris eeectaee Cornell University Medical College 
Canali eT Aree a2 ar oat lees er oes tegen nc cea ue Aare ie Ae University of Toronto 
Gren TRE White te eh eee eer ee Renee nan eae Cornell University Medical College 
Pha ce nA rt hl eo esiak cesses aveseos oieayseeseneeseo. len sneee N. Y. Post-Graduate Medical School 
@hamibers\ Ro bert eee ies esncce cote Cornell University Medical College 
Chambers Wl lari PH es 22. oes cveeescsvesecteecsesces Cornell University Medical College 
OUEYGS SRLRG, Al EG 8 Se ct A ee MPa «RAMEE Es oa eee ee 7 ere Johns Hopkins University 
WINE ST er IR Bose soso oct cocoa oceans caus cavcsencseseiocssntenstasssthcsnsteses University of West Virginia 
aa] DER CHa et cc taco nnnteeectsunknceeorscudotesstnesveceeueereatees coe University of Chicago 
Ribbon d em WLve Mel can -.cseicc- «cou ccknten2saocsoxca dere tose secscncccnewsceeeeureetcsnenee eee weeeen Yale University 
(Chirisiitarn Alem ry RAV, jy a cee cessetes se cecectec st save peneeiscestoesestles Peter Bent Brigham Hospital 
TAS ETAT MPA TD ot nee tse nee Oy sen nece seeencs see aneastresnaeerarsentt ee: University of Michigan 
Churchmanse JOHN Wie ets le. ee te aeccacocesee neces Cornell University Medical School 
@hurehimian bsp Eiss:.sstectes--s02 taseeceenet Cornell University Medical College, N. Y. City 
OV AWGAG Uy MW hee ote ees one nace sca. sat sdet eves sovenceceeeanre ee senersee Lederle Lab., Pearl River, N. Y. 
MO Ter eager arene cee tase races acenece sarc -vasseterancenasasqusceeserccensceerevereceevarecrets University of Wisconsin 
CT AUSSOIAES SRV iets teat -oaer es -o=-2--ase0s codocne chores Strong Memorial Hospital, Rochester, N. Y. 
CLOT OU ME ATT Vceseece sees eree eens aecerecenencencerveysnenna cc eetes seem eeaereanecaatensees University of Rochester 
Clowes: iG a bleAN a8 A 2. sees Eli Lilly and Co., Indianapolis, Indiana 
COP aS GAM Cy een ce cece occreceneserte ecote sven caveereesnceceeane Harvard University Medical School 
Coca ae Ate sane te TE, EA tte suesctecoencdeseccecaee! Cornell University Medical College 
Wohenipbanmet tases ec. cccvccsnecpecteeseetenee U. S. Hygienic Laboratory, Washington, D. C. 
(WON or Mar tine eee eceee eee rece nsecsecevareeeeecenc snare anne N. Y. Post-Graduate Medical School 
COMIN, ING TD ot Secteceeetee re a ee ges eee merece secre eee Rockefeller Institute, N. Y. City 
Wohin VGA icc atecacosucscesnensesasesanaecsenceedaecneze etc -vevcspacureense=azesnae== Harvard Medical College 
Cohn, [sad ore..........- sescscoscceecesessesesssssesenscossensenssneenassnstnestersarcsesessssereeeesN@W Orleans, La. 
Colle, Das Jinn...-c.-c--ceececscencenecencsecsenssscenensccencesenssecncensccnssecsecsensenerees> University of Wisconsin 
CRS Ng se) OR «sae ee Ree ee nt Rockefeller Institute, N. Y. City 
Cole, William H...............----c-e-c--cesesceeeeesneeeeeecensenteneasecsenencenennentenseonens Rutgers University 
Coleman, Wa4ren.........-..---2-----c-ececcseceeeeeeseecrneeene New York University Medical College _ 
Collens, William §............----.---c--cssceceeseeeeseeceseensecensententensnecees Brooklyn Jewish Hospital 
Collett, Mary E..............--.---:-:-c--cscsseesecceteceneeeeseneneneeesereeseneee Western Reserve University 
Collier) Walliam D..-...---s-nsrnessresrecnsensenteenseessenessennsetereenssteraensenee- Ob, LOUIS University 
Collins, TH. H...........-.-.:ccecec-scescsceeceenseeceenesneneensseeseasenseeseeeneness University of Pittsburgh 
Collins, Katherine R...............--.----+-- Spartansburg General Hospital, South Carolina 
Collip, J. Bu...-.-..---s-seccesesesseeseeeeeeceeceeseeseesnesenrenensnenentenssenensesnescnesecees University of Alberta 
Congdon, Edgar D..............:s:ssssesscessneseseenssnesssnsenessseseneeseesensssenecessereeseeee bangkok, Siam 
Conklin, BE. Gu.......---cecececececeeeeeceeeeeeeesneenntenseecensesnsseenenesneneneeseceress Princeton University 
Cooke, J. V..-.-.---cceseeceseeeseeeceseceeeeceerenensnesesressesssnessnnssensensecesssecenssess Washington University 
Coombs, Helen C........-.---:-----2eceseseeeeseescerereenescssees New York University Medical School 
Copenhaver, W. Mau.......---.----css-sesrcncoserecsssenenenensenenseeaneteneneanenees University of Rochester 
Woris Carl Were iecsesssrercec-n-sr=--2- State Institute of Malignant Diseases, Buffalo, N. Y. 


Corley, Ralph E.............:-e-ce-sssesccesseeseeesersenseensnsnsnenenencneeceneneneenenneasens Tulane University 


870 SCIENTIFIC PROCEEDINGS 


@orner;) George Wretesee fe sess chcsteecen nnn na coanasececaseneceeasnsc=ceskes-oenrer University of Rochester 
CGrper) i. Jice eg eet re once oe eee crea National Jewish Hospital, Denver, Colo. 
Coulter) Calvin Boi. 2252: 2 xc-cscetssesseesonncsocs sensor cenvarenecrasayses snacstenazereewese Columbia University 
CLS Fe eh ep= 101 Ear foe nee eer ERP PEP ome ee cerca arr eprameetts Pec: Tulane University 
Cowaay cd OUT Hea e Soe carcass oo aa avecncey ote ea cere Stanford University Medical School 
Cow yr essere apc occ ense en ees ee cecemcee Rockefeller Institute, New York City 
Gowri 1G G03 engi iets cas sas Pence cco arate ones none eee an Sennen nas cuaetaes eg Yale University 
Grampian © MWe descr sea ..s..sceleacesteners cen eeenes N. Y. Post-Graduate Medical School 
Gries Geor mom acre ee se ace 20 era ag cneactan coors arene nee Western Reserve University 
iro Pins tir ra sate wesc cok cae soreneeee oe gee Mt. Sinai Hospital, N. Y. City 
QO ZIOT Wie aac a eee oo wa 30 chu aes ce sacs cucatee 4s var ras ies ageaee eater eee an eee Harvard University 
Grae keshra rik; hase Wis Se ces teen ssc -ceeersa syn esene nce University of Patna, Patna, India 
COG} OSE Wl Oa 9: e ae Ay 6. Sean aime Rabie crete U. S. Bureau Chemistry, Washington, D. C. 
Gwen: ‘Glenn Hie e8 oS mescecesne Nese cs een se eee Vanderbilt University 
COsbesis shes \spends Eh IN Ke cee eee, emcee ee Pee een ip ae Bae =i ee nes te eee OR Ptr. See e Tulane University 
COUPE SVeS ENG TRONS 0 oe Ree i eae open Unter see neehereecereteectoces Vanderbilt University 
COT eg af Fol © pam LE i pee ee ey Scene ener Pade EEe ely Boar oo ener ee ae University of Chicago 
Cuirtistye Mia yn oi pee so Javan can scc nanny ecg a ee Columbia University 
D*« Geeta ge Mf tte esc os sae naan soot sncce ve eames University of Chicago 

ALD ey estan 5 ER Syl cast Fes aptvs sgn Dee geek anata cadens sk cena eae en cee Ossining, N. Y. 
Damtorbhiyy Char] es kes x. <22cce cs: sence cg: ee ee Stanford University 
Damiel 7Jjs, irae ict pet dick et Sica Ms bot eg sac vadnsuasamnaecuaadeceenes University of California 
Damiel ste Any. iss sgh ese Sts a a2 noone estas hednaa'as5 saceee mraeeama eee eee University of Iowa 
Daniels, . Harrin ot on ssivs eect: eect ecu na hee eee University of Wisconsin 
Danzer; CharlesiS ttrctcsa0ete- Seco se, ges oes ccses-tesazes N. Y. Homeopathic Medical College 
Davenport; CBr te. wees... 5. Sta. for Exp. Evolution, Cold Spring Harbor, N. Y. 
Davies) abo, Wihttrl de ees ee hoo... -2o5ia.acsanencaapeneaceanearas University of Leeds, England 
DD et) Sid acted cise aa gues sg sae eat Pee ae geseeaass eases Ore University of Illinois 
Dayason, WilburtiC, ps. cst n a nace eh eee need ene ae Duke University 
DANSON tS ACS A w5.58 See cas uotgceduase cesses aaeen ec ae eee Harvard University 
BD si RAN A ei eae ie et 8 Sette sears Northwestern University Medical School 
Dodds loys Ad. ches. Seca s eet ceencen ce onse Hygienic Lab., Washington, D. C. 
DeiGrat vA. iC ie. .o. 3.20.07 bee. sete eareseiapcoee tieeetins N. Y. University Medical School 
DONT S52 WV UNC yee ens. Peale eabea tetas panne casnnacasnetidts Myetpcnen ae eee Tulane University 
DYES NYO) cae Cie Cp ANE eee 7: a ea eel ae Nr PEAR ENR PEN AE Se tems Rockefeller Institute 
Wet waleriS shes testnus! Stes ese Oe. ee reece Columbia University 
SDC LIC RUMEN: «cies wedi sees sect ca onan hat aes sete eae Cornell University Medical College 
DICKSON Nay Creek a oO Ween pene gee cay Stanford University Medical School 
Dionies, WhO Wis 2: ..<.hee ats See css Von Ruck Research Lab., Asheville, N. C. 
Drawer One aN C1s It. oe eet eee ce eee Peking Union Medical College, China 
OAM eC DATES p Ate seve seta dog. Wy athena cme eae Sess een eS Rockefeller Institute 
Doehez; Ait Been icccestecsnsinscnstasceesenspsaecseate ian eeseeavenseness Presbyterian Hospital, N. Y. City 
Doge FG PWN SU AU8 ses xe Sag Boh eta p cnc acons beabesenadet ersseaiperen toe Sees Stanford University 
HD LONI 76° A O16 Nica OR NCS Perret Poe pee ene one BPm Cre CUE naan etn CURR C ee OF St. Louis University 
1 OXOHTEIIGE TIL 8 Ec ROR Pn eee ROR ory SEMEL Le ye eee Wistar Institute, Philadelphia 
AD OATES ON rare Coca 38 sg is) Secs Segawa dace ene eee University of Pittsburgh 
Dobe yy casusctecedess sepesnn ctsdh sn: ooesgrs eur anncosensyeenenbsebeeennce a2 eee Syracuse University 
ADTEN OV ais D5 LVS Se eee ee eee ere tei Reem a octet re University of Pennsylvania 
TO DeFeet heh OPN A ING. seicc ar ec ceee ae ett Ue eee eee em Northwestern University 
Dinar S be by BUR SC OR hte exces enya n2escace oss scscueseruse deere te ee ee Northwestern University 
DP AOR MECOR RG AW. Fe wet chen cnn ae-cennainnsanesnsnncang tne OE Columbia University 
SLOT Gi yet). OLA SN (etek cote orcs cS ana 22a cs a ean te New York City 
Diresboacbis: Mn. wiiewarerhses b-2cxsi- ston stonbernerveconensgsezanibbdanyaqedinaageasenes Albany Medical College 
Dubin, Harry Bea. .sjencssnrs.-shepscqepnstasonsontnpuntnieatbendedantagcoenec Metz Laboratories, N. Y. City 
SDAYD SVT Fe] OE eae se ener ot ae ceo ere Bea eRe eT No Cornell University Medical College 
TOA Ye yee erie Sep | peerr ee cpeee Pais pe. oP Aee NE ocho Seaenerteaccetona eterna University of Wisconsin 
Dunn, Halberg Diet baa deeanendatenns ap srppnasnaciuen elsanand gia aan eta ae ae Baltimore, Md. 
Pum eg Cee a tara oie es Sacnstbcars teat neat san oe Storrs Agr. Exp. Station 
AND rama UNE Bo ee ahs ceahcs docks Seca eset ea oe ee University of S. California 
PB re cage aC Y, Boats err er naane Pen emmet meripomn oS RET Pennsylvania State College 
Durval oC. W os. -cscsscennzantce-<autenmagatteay Gitenmchecsp ees bss aa a Tulane University 


Bose peer TE a Senin le Cornell University Medical College 
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E,bersen, HROG eT Cki@ eevee tents St ee University of California Hospital 
IDC KOT pees Linnean Ct Derr td Phere i 98 ho a Western Reserve University 
DOSE Oh sl Ee ss oe Ae ey eae ee University of Minnesota 
CK St GUNMEN OTe Ole cnt ISI Saree a Ve ee a al University of Michigan 
TOG yma erie wmert enh. io Wie oe sn ee Columbia University 
BGT SOAR Geers en ee eee a University of Michigan 
Widwards se) pment ee ee Cornell University Medical College 
Eggston, Andrew A.....Manhattan Eye, Ear, Nose and Throat Hospital, N. Y. City 
IS Deno HAPPY pS e ee cee nc ale, N. Y. University and Bellevue Medical College 
BIG OM HA Voy Nemls teeter ee) Sets ac culdeweaes Western Reserve University 
TOUUIGL Wetec? O11 2 2.5 de a pea re snp en oa vee) Anderson, Indiana 
HisberopmuC@narlespmAgees | 28k ee Mt. Sinai Hospital, N. Y. City 
IMIS OTA Witt Sit eet ease te A uel ae 9 oa! Cornell University Medical College 
TOSCO, NY Se Dice oe a te ene University of Illinois 
SISO, «(IBS OM cera ts a ae OE Ee ian Pie SO SOE Stanford University 
TVONICS IN che oe ee ee ee eee a weed Mt. Sinai Hospital, N. Y. City 
rd nie NiO dark eee pee eee University of Berlin, Germany 
Ilan erred OS Cp like cmenetir Urge Bre Menke oe le Se Washington University 
MUIVAMS Soler erth ON Ds. cc-2 seed on Meee os cee ca ee ae University of California 
HINVARTO Sw MUIR C SOM. See ae Foe ect TEN Js See Cornell University Medical College 
JED STC Taped Rpt Le eee 8 2 Re ee ee) He ee University of Wisconsin 
Faber, DBE neo b BEG es Ste yet eon ny oe Meee EE? Stanford University Medical School 
AIST parC OT Oat Mewew seed slo sve ok shan came angeah Ree eee ecne nae University of Minnesota 
ABSA apI LENS eee Sen BR Sees =e ue 8 ee toes ak ec Se University of Chicago 
Me WAPISORIG COTO CS ees a ai ees ate aoe Se ee ee Roosevelt Hospital, N. Y. City 
aA S whe d CLIC Kai oe Se A Rn el le ata University of Llinois 
RETAIL ET CTs mem VA aos ee aut Sask ee ee aon Se eee St. Luke’s Hospital, N. Y. City 
PUP AIT Om OVC GC Tenet eee ee eke 2 ns 2 saa eRe ce ans eeeee ee tea Northwestern University 
ER US GReTL OS Clee et eee ea Soe wan ocns esp casoues comes Peking Union Medical College, China 
MOLE OMy, lea ID ee een ROA was seca See seca 8 Otis Lae ri ae Harvard University 
SHC TeV WENCH, llc meee once newer. 5 SPORTED Popes ukacsena sec teeneree eee Harvard University 
HOLE RW .EULSIN WV oct seetes Ses ocasec -stcs A cacasklarekos vane se deentve eee ansauvbes hs ceeneeeoeaee New York City 
AEST MBI ISES cee eet oe LE Late oa ot sacs ce Sa Sonn sas ce cescsaneeseetis oa sabe eave wieecaeeenteseee Battle Creek, Mich. 
IBS CIO TMP VDOT Uae ae ea eae Re aes dia cee te gel sate Berlin, Germany 
B NASLOVOS ANN Teed Esko ge een De eee nee PRP eee ee University of Cincinnati 
TSN LE OUST REE TN cae ae RO OB aa OES ep cp Se Cornell University 
UST alt ayever eo cid OV Eze UA ae en ee re ee eae en SEDER Soe New York City 
BHU Heras CIS O WU ee eects an eee ate csc ek deco vesenes peas aarsuree St. Luke’s Hospital, Chicago 
TNO | Ob ee ater as ic ears Ree ae eee eee nee sree ae nee University of Minnesota 
RELI ZewBER O10) Gl Cl emma Reese oan asec ae ueene aca eee ae zatreenee Peter Bent Brigham Hospital 
TA erOMGLS cl Cree ceee ce ee cer ere Coc acer ae Cea ec era University of Toronto 
TOYIGHSIIVGTE UNI 28 Ss ect orp ae Ae ten oa eee ee ees erence eee cer cree St. Louis University 
SBD Gtr Srp UNNI O TA ete ee ee eaten uses eee axa ceewseend ses Rockefeller Institute, N. Y. City 
a Manama irre LOY kG onsen seca sec <n carn cere ae aee fans eane era eeees ee cee meen anaes Columbia University 
SINIGRRERNOG, UPI aco ace Ae ee Ber or eee eee N. Y. Homeopathic Medical School 
Taos, UPON TNs cence eterna crercee: House of Mercy Hospital, Pittsfield, Mass. 
Tomas, AVE Ray ere ef oeece renee corer rae eerceoee ao moc cree creases ssa rast Harvard University 
Forbes, Henry......-..--..---..:---2-.--:-cs-ceeneeocesneenensencstensseansnnseececsenssscsnesaceeseeerees- Milton, Mass. 
Forkner, Claude E Rockefeller Institute 
Bortuyn, ALB. Dei... 2cncco-c-scceceececoenescen ces cetennnassnonnesaenseasenes Peking Union Med. College 
Foster, Goodwin L.........-.-.------.--::s1ee1seteceeeeeee cesses teste Northwestern University 
TOS fom pNiGlLaS ES estes 2c caeceeencetaspaeae ane eaeceeceseeneeasaces New York Hospital, N. Y. City 
Frank, Robert, T.......-..------------:----c-ece-sese-nececcnneenneneeeeeseneneeneneneeensnssacess Mt. Sinai Hospital 
TRY G0) ee weeds cece ceo nee teaen dee cacenceeasens-ncrennancanans University of Wisconsin 
Freedman, Lowis...........-..------------1-:e---e-- ener oe wasnatneneenetnennene Metz Laboratory 
Bridericia, Li, G.u.......--..-:-------2ccseces-eessnnseenenennenens University of Copenhagen, Denmark 
Frobisher, Martin, J1¥.........--.-------:---:c2---seecereee esses cr eeeeeeceecens Johns Hopkins University 
Fry, Henry J. .-.--------------cecesececececee cece ees eeerteentececace staan New York University 
Fulton, John Byun... --c-eecec-neececeececeee ence esen cece cneseceeneeecaeesecneecs Harvard University 
Funk, Casimit......-.--.--------------------c2-ceseececeee ec ecc ees eeecteteete neste neeneeeeneerscess Brussels, Belgium 


Purth, JAacob............2----cec-cscscecesececenessserensanecesscscsneransnnensnanenssenestn Rockefeller Institute 
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G2ebler, ss ER a oie eee ee ee New York City 

Gaper, Crs tants tees .eeesse-t eee Brooklyn Botanic Garden, Brooklyn, N. Y. 
Gaim bles Wariner ee Bee a sectaccc cased ee cence eace ae eco re netp sate eee eran Harvard University 
Brie) Ov ne SNITCH AE Nol Diss oe Peer ene kere ees ecr et eect Lenox Hill Hospital, N. Y. City 
CG rEheou ste) qual b(e) ct nl Ol a ye eine eee serene Saranac Lab. for Study of Tuberculosis 
(Graeery, WW allt Cred Es age oe occ Bes at oc sae cesacee wae ot eeeere ee omen mare renee Vanderbilt University 
COGS) (el MGIC) A) Te ep ene Oe nena nen ee eee ey Ee ere oer cone Cambridge, England 
Gasser, MASE ber twe Oise kee .c. a stee rete it teen ees ene ae Washington University 
Gates; Eied erie Dis ereore ceases aa deny one oceans eo cna ean sec Sela on oars taper Rockefeller Institute 
(CHET Al Os akc, Bei 2 0 ee ene Bere PPE a ee Prr ee oe sce Pesce Columbia University 
QT a LA TOW see ese saa oe coe ats ste ee se ee University of Chicago 
Gesell* RobertitAre shh. £852 eeu 8. Qeccderasecisicsesceset case eee University of Michigan 
Getler; Asi ORE ie Basen F ears University and Bellevue Medical College 
Greyrelin, SE erry ECR sae cacace cee eae eect aac ew serene ra eee Columbia University 
GTS Om pe Bae Se Secchi do tecee sec gc cenclictcee ss sera tame oeuateee oe cuse eens University of Iowa 
Ges Wil ia ra Tivos 2 Se EE ets Selene Oe a ce Columbia University 
Githentsy Lit Sess ecto AS ce eee cea cece eee Mulford Company, Philadelphia, Pa. 
Givietis, Miauni¢@ MEI sco) sacs tices steed pe eee Northwestern Yeast Co., Chicago 
LE ESCs) egal O10 ee ae ee nat gas eer eran i Oren Sn PROS RR, Peer Se Amherst College 
CB ON KG Dat Re gh er ce ee mene a ee ee RUN Pee airs re Cornell University Medical College 
GOV GOT 5S SAL See SR a ack ae cawecoee ese x bases inte caches emairaac cee as eataeen ee Bronx Hospital, N. Y. 
Goldblatt, Harry : Western Reserve University 
Gold tor eA iis ene Ge eco eee College of the City of New York 
Goldschmidt Sarit eles ean cece. ee eae sene oe eee Accs University of Pennsylvania 
Groxttner: Rs 2A nega nec cn cust calabasecteatccicaccsasedes ease aeeeisanctaesees University of Minnesota 
CVO ris el 2 Bee (ng 0h (eee i ee eee ee ROME RL ea tn 2 Tulane University 
Graham; Everts yA 8 on cn. o ek castes artes acrasaveate te nce eee Washington University 
Gira Vers, : Wallis ith W os. Ses. 2.2 ess accocchte acu caeteee cc oees eee ee St. Louis University 
Greeny sRoperis Gers Ne ee cae eros cease vp University of Minnesota 
Greenberg) avid JING: are. Se a oe soe eee pe oe University of California 
Greenwald Wisi onen soe si cca sie on ove cence nero saa sees oeenen Roosevelt Hospital, N. Y. City 
Groporys: LiouiseviEl ees 20 Soko. see eee Barnard College, Columbia University 
Greisheimen ye ls theta Mo: . 222 p- conc enoe sasceseeecaeecscsce sects ear eee University of Minnesota 
Grif Red MINs hel Tesco esc cacee cts dose ttol cs Stes necte ba cesta: sete eee University of Buffalo 
Grriftibhap Wierd elle 062 oe... tii ao ake sec cegtae een St. Louis University 
Gpossy sEr want? Geechee cc Ea cad cactcesats ee Sen ete eee Yale University 
SO SS) 015 0 WS careers see ee en one eoeee eeenee a Brownsville Hospital, N. Y. City 
GrubereC War) es Meo. : scare. fice ome gest ten ee Washington University 
Graber let Fel se Meee cs SI waren c cence snc haecy cone University of Washington 
Gamenibhi en War el oer eae ies es eden cave eran oe cn te University of Nebraska 
Gureh ots Charlie. fesse: SP tees. cot pes ctanraset vast eee cee eee RCS Cornell University 
Gath OF CH Ceres eee 8 oi ea acta eee ea eee ee cree University of Pittsburgh 
(Gruliyee et at Acateet ace 2e ce ened eects teases rev eeauceten es Peking Union Medical College, China 
Guyer sm Miachiel By Se 25 vee Ee re cee eee eer University of Wisconsin 
Hetey, LEA CWI oe erred eee Aen Ae een Bran Re Wes ren University of Michigan 

Ea Pes pilin we El ant O DCT tielsecee sto ee eterna te ones oe Tulane University 
Ader Wil Ba A TE te 5. ec sicd cortex veais deomansater aaa SiO ei ave Cornell University 
Elieiil Fre WO sessed tocar rack osc, hee eee Harvard Medical School 
fall wliyamin@ ceyee ne saa cceacvaciei snes death gat Ant eae Sere University of Colorado 
VAIS yy) clio iva aera rac ecest cesta ate de sect Eb av ee ee Nein Oe er Tulane University 
aise y mio en tbl tee sestcrt ao fs cate ae cars eee ee N. Y. Post-Graduate Medical School 
Blam oar gery Wo Ws ceaa te can an atc en ents an nchseng as ees aaa Ron teases Reece Rush Medical College 
BE ere alit y UB  Aaea arenceeeno ee rnet gceNRRoe Children’s Hospital, Boston 
Hides) Mar time y Boe cose iogcte antec. it cavte areas University of Chicago 
iamin ons Re Rete eee eae ue on oad Strong Memorial Hospital, Rochester, N. Y. 
anieriiamn (Gaia Wien be iA Be cca eee State University of Iowa 
Hanson, Bra nie Beier eet cteveoks rsaeegac ye Washington University 
BCVA sO Sg eee tee ye eee ee Stanford University 
Elan dest yi Livin obec. ace cces cee Sera ste ge a re Tulane University 
Harris) Usdae it 225. icc. ciccssxalblnseMiceqsunesiiiadass novetven eee, eae Tuckahoe, N. Y. 


Harriss Ji Ar tir 220. 22.0 on Chee ee ene, ete re University of Minnesota 
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Harris, ieganall da Gee Meera sk os ee ee ee Cold Spring Harbor, N. Y. 
Harris, MIQSUDRIEDS Ga): 118 OS ae the sO ee et nce tp Se Tulane University 
TEVTE SO igeE ce Cpe eee nn ee 9 Nt Oe gun hone eee oman wn Oe ia Yale University 
EAE DOD MG COLO Oa Ae nO Deas oes eS anee. othe Ee ey Set ae Johns Hopkins University 
Hlomrowr Benjamin 20 8. College of the City of New York 
Hartman, — eRe I aks p oe eis ie, Pe PE ee Johns Hopkins University 
Tere er ei Aneta Rea cet he eg ota Sen en Bre ce University of Buffalo 
Hartwell, J on aN 2 sors eee eae eee ee Pe ND Cornell University Medical College 
Harvey, E. TNUGA EAL SOE Naso ee SB ap ee CAR RA lamer hls c = 4 pe nee Princeton University 
IN CV OATAU Glin Carwin. 8. fod) lie Bed ena me One Yale University 
BELA TS iT eS ab AUS 2 Ln seen ne rs Coates fee sal iene Ee etek mee University of Chicago 
TE LEISURE IDE Te pecs or cr egy ee | OER Gal Ne ates Tn University of Wisconsin 
perpen err aie AG eee oe ee ee See gue se Cornell University Medical College 
ISN iy dS Seve e PEE ee Pane en ae ee RR Ree oe eee ee ae IN vas View Ciby; 
Ean dena Havel Ona itiers .e Minn, os acme hae SNe eine oe ere Cornell University 
DET AY GWOT Men GATOR CUR se ee. c ih eee ne eee Singer Research Lab., Pittsburgh, Pa. 
dU SHRIC ee Bet rich Dee mee a RE Pe i Nl ee eee Ro Ue Columbia University 
lieidal berger Michaelicce€ ©... fees. otc. ean ss Ge enone ee ta Mt. Sinai Hospital 
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tinguish toxi- and non-toxigenic, 248. 
bacillus, adaptation to specific antitoxin, 
427. : 
Duodenal contents, regurgitation, neutraliz- 
ation of gastric acidity, 184. 
Dye and urine elimination by aglomerular 
and glomerular kidneys, 413 


Ear, formation of middle, 684. 
Edens. nutritional, and colds, 454. 
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prttenge, production and prevention of, 
PuLDoRary, mechanism of development, 


Egg added to adequate diet compared with 
increasing vegetables, 697 
albumin and casein digestibility, race- 
mizaiion, 201. 
fertilized, of sea urchin, hyaline mem- 
brane, 39. 
incubated, non-fertile, chemical analysis 
of, 72, 
Electrocardiography of cardiac drugs, and 
digitalis, 278. 
Electromotive effect of concentration on 
tissues, proteins, 27. 
Embryology of intestine in larvae of sand 
urchin, 40. 
of some echinoid plutei, 36. 
Encystment and excystment, induced, 712. 
Endamoeba gingivalis and trichomonas buc- 
calis, infection, 430. 
histolytica, cultivation of, 762. 
Enzymes liberating tryptophane from pro- 
teins, 449. 
Ephedrine and epinephrine action, cocaine 
potentiation, 793. 
pseudo, on uterus and bladder, 198. 
synthetic, 148. 
cocaine, and euphthalmine, racial differ- 
ence of mydriatic action, 150. 
Epilepsy, cell destruction and degenerative 
Processes in brain, 444. 
and diencephalon, 617. 
and experimental lesions in brain, 442. 
and ketogenic diet, 418. 
and merogenie diet, Ca. and P. balances, 
Epinephriae and carbohydrate metabolism, 


and ephedrine action, cocaine potentia- 
tion, 793. 
and physostigmine, and isolated intes- 
tine, 771. 
effect on blood pressure and intestinal 
motility, 241. 
effect on blood vessels, 823. 
glycosuria, new conception of mechan- 
ism, 66. 
hemodynamic effect in unanaesthetized 
dog, 22. 
subcutaneously injected, in normals, 744. 
Epinephrectomy, survival period after, 685. 
Epithelium, ciliated, control of action, 605. 
kirgosterol and rickets, 551, 576. 
Ergotamine, circulatory reactions affected 
by blood pH, 361. 
Erythrocyte and reticulocyte and liver ex- 
tract, 720. 
counts, response to liver extract, 835. 
Euphthalmine, ephedrine and cocaine, ra- 
cial difference of mydriatic action, 150. 
Evisceration of dogs, 109 
total, technic, 108. 
Excitability, recovery of, 783. 
treppe in, 525. 
Excretion, chloride and water, 
solution, 622. 
Excystment and encystment, induced, 712. 
Eye, glutathione in, and sulphur partition 
of ocular humors, 677. 
replanted, return of vision, 213. 
transplanted, growth of, 686. 


after salt 


Fat absorption on high fat diets, 735. 
digestion by Amoeba dubia, 790. 
effect in diet, 390. 

Fear, anatomy of, 331. 

Ferments, vegetable, 

hesions, 524. 
Fertility and lactation, and diet, 603. 
Fertilized egg, nature of hyaline membrane, 

39, 

Fetus, growth of long-bones, 638. 


and peritoneal ad- 
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Galactose, absorption and utilization, 402. 
excretion of, 406. : ; 
Gall bladder, and human biliary calculi, 226. 
contraction, evacuation, by ‘‘Secretin’’, 
113. 
contraction and evacuation, 251. 
duodenal drainage, 458. 
emptying, 172, 420. 
emptying after saline cathartics, 840. 
reflex inhibition, 462. 
stone formation, 414. 
' vs. sphincter papillae, 99. 
Gall, crown, transplants, 235. 
Gastric acidity, neutralization, and regur- 
gitation of duodenal contents, 184. 
juice of constant acidity, nature of, 486. 
motility and anhydraemia, 688. 
-intestinal motor response to vagus 
stimulation after nicotine, 49. 
Genetic relation of color in pigeon, 777. 
Germination of spores delayed by heat, 426. 
Glucose, action by insulin, 11. 
affecting ketone body excretion in fast- 
ing depancreatized dogs, 212. 
and ketosis, 219. 
and lactic acid changes in blood through 
organs, 347. 
and urea decomposition, 578. 
in urine, analysis for, 505. 
Glutathione in eye, and sulphur partition of 
ocular humors, 677. 
Glycogen formation under amytal 
thesia, 736. 
of edible mussel, 85. 
in semen, 54, 
epinephrine, 
anism, 66. 
of acute uranium nephritis, 294. 
Glycuronic acid, origin of, 8. 
Goxtreus regions, iodine in water supply, 


anaes- 


new conception of mech- 


Gonad- stimulating hormone, anterior pitui- 
tary and heterosexual ovarian grafts, 


83. 
effect of high temperature, 729. 
Gonorrhoea and fresh animal serum ‘‘comple- 
ment”, 627, 
Gram reaction affected by hardening and 
fixation, 336. 
Growth and differentiation during metamor- 
phosis; hormonic influence, 160. 
and morphine, 786. 
and production of feathers, skin trans- 
plantation, 75 
and thyroxin, 422. 
effect of ricin, capsicum, and cantha- 
rides, 592. 
tates in faulty calcification in jaundice, 


in amblystoma punctatum and _ tigri- 
num, 218. 

influence of Vitamin A, 649. 

of lobster, 353. 

of long-bones in human fetus, 638. 

relating to weight, body diameters and 
age, 384. 

Guanidine salts, pressor effect 

anesthetized rabbit, 57. 


on non- 


Haemodromograph measuring reflux in aor- 
tic insufficiency, 706. 

Heart, application of high pressures, 234. 
er eicals production of fibrillation, 
occlusion of coronary vessels, 842. 
pericardial adhesions, 763. 
recovery of excitability, 783. 
pe octet period during sinus rhythm, 


rhythm, effect of various ions, 739. 

sounds, graphic registration, 741. 

variation in auricular-ventricular con- 
duction time in rheumatic carditis dur- 
ing salicylate therapy, 64. 
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Heat and delayed germination of spores, 
426 


Hemoglobin formation, 446. 
synthesis in anemia after fetal calf’s 
liver, 814. Sh 
Hemolytic streptococci of erysipelas origin, 
bacteriophage against, 48. 
substance in pneumococcus 
broth, 653. 
Histamine and acid-base balance, 451. 
Histologic effects of cholesterol-free diet, 


culture 


Hormone, female sex, reaction on male 
blood, 476. 
gonad-stimulating, anterior pituitary 
and heterosexual ovarian grafts, 83. 
influence on growth and differentiation 
during metamorphosis, 160. 
placental, and mammary glands, 471. 
testicular, 845. 
Hydrogen ion concentration measured by 
glass electrode, 346. 
Hydro-ureter and uretero-vesical valve, 329. 
Hyperergic tissue response to non-hemoly- 
tic streptococci, 222. 
Hypophysis fluid, and placentomata, 488. 
adult, normal, male, 513. 
Hypophysectomy and pituitary heterotrans- 
plants, 709. 


Immune sera for tissues, 140. 
tissue response to non-hemolytic strep- 
tococci, 224. 
Immunity against pneumococcus by feeding 
suspended organisms, 142. 
and infection, and Vitamin B, 657. 
disease, susceptibility of host, to rela- 
tion of temperature to, 20. 
focal, phagocytic activity of capillary 
endothelium of skin, 232, 
pneumococcus, in relation to agglutin- 
ins, 292, 
pneumococcus, rate of development, 558. 
streptococcus after transfer of normal 
and irritated omentums, 288. 
to virus of vesicular stomatitis, 478. 
Immunologic reactions with tobacco mosaic 
virus, 702. 
Infection and immunity, and Vitamin B, 657. 
Bartonella, in rats, 242. 
resistance and salt deficient diets, 385. 
susceptibility, related to Vitamin A, 649. 
toxemias and thyroid, 188. 
with E. gingivalis and T. buccalis, 430. 
Insulin, action on glucose, 11. 
and protein metabolism, 437. 
Intestinal aciduric organisms, 654. 
motility and blood pressure, after epi- 
nephrine, 241. 
obstruction and blood chemistry, 239. 
obstruction and prolongation of life, 105. 
Intestine and chicory, 696. 
In vine development of collagenous fibers, 
tissues and activity of tumor agent, 664. 
todiae as creatinuria in hyperthyroidism, 


content of water supply in goitrous re- 
_ gions, 117 
in milk powder, 826. 
poisoning and thiosulphate, 784. 
Iodized oil and respiration, 751. 
Ions, effect of antiseptics, 506. 
permeability of chorion vs. skin to, 568. 
Irradiation, carbon arc, and blood volume 
changes, 315. 
Isoagglutinins following transfusions, 672. 


Jaundice affected by 
tomy, 4. 

_ growth factor in faulty calcification, 104. 

Jejuno-jejunostomies, intestinal clamps, 768. 


thyroparathyroidec- 
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Ketone diet in epilepsy, 580. 
body excretion in fasting depancreatized 
dogs after glucose, 212. 
and glucose, 219. 
Kidneys, aglomerular and glomerular, elim- 
ination of urine and dye, 413. 
effect on blood regeneration in perni- 
cious anemia, 255 
occurrence of a typical glomeruli, 130. 


Lactates, blood, and anoxemia, 273. 
Lactation and fertility, and diet, 603. 
and pregnancy, survival following ad- 
renal extirpation, 167. 
at different planes of protein intake, 388, 
Lactic acid and glucose changes in blood 
through organs, 347. 
content of resting muscle, 177. 
detection of, 538. 
in blood and metabolic rate, 310. 
in excised organs, 53. 
inhibition in muscle by pancreatic ex- 
tract, 178. 
manometric method, quantitative deter- 
mination, 87 
Leishmania donovani, skin lesions, 196. 
Lecithin and cholesterol in pernicous ane- 
mia, 567. 
Leucocytes, differential count, 
during oestrous cycle, 10. 
Light and blood volume changes, 315, 
ultra violet, penetration into skin, 456. 
Lipemia of bleeding, 296. 
Liver and blood changes in pernicious ane- 
mia, 206 
and _ selective 
blood, 328. 
and spleen, weight, and sex, 474. 
extract and erythrocytes and reticulo- 
cytes, 720. 
formation of sugar, and thyroxin, 659. 
function test, 675. 
insufficiency, respiratory quotient, 151. 
simplified technique for hepatectomy, 8. 
production of sugar, 850. 
vasoconstriction in, 399. 
Lung, bronchial perfusion, and bronchiolar 
muscle, 692. 
Lymph node, autoplastic, and 
transplants, 484. 
Lytic principle, source, 34. 


in vagina 


distribution of portal 


thymus 


Magnesium chlorid, antipyretic action, 582. 
salts, toxicity and antipyretic action of 
salicylates, 587 
Malaria, artificial, parasites in, 562. 
Mammary gland, hypertrophy, and experi- 
mental ovario-testes, 715. 
Measles coccus, identity of, 533. 
Melanin from urine, 635. 
Mercurochrome, influenced by radium, 299. 
Metabolism and lactic acid in blood, 310. 
and yeast, 445. i 
basal, and insensible perspiration, 554. 
body, and blood clotting, 541. 
carbohydrate, and epinephrine, 258. 
nitrogen and sulfur, and diabetes, 734. 
protein, and insulin, 437. 
respiratory, and normal 
tissue, 658. 
Methylene blue penetration, 704. 
spectrophotometric analysis, 563. 
Micrococcus causing condition similar to 
mycosis, 535. 
new, 536. 
Mitochondria, 
ois 


and _ diabetic 


growth in artificial media, 


Morphine and growth, 786. 
Mucous membrane, nasal, 
power, 624. ; : 
Muscle, lactic acid formation in, by pan- 
creatic extract, 178. | 
resistance and capacity, 
chronaxie, 202. 


autosterilizing 


related to 
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resting, and lactic acid content, 177. 
skeletal, extensibility of and myostatic 
contracture, 175 
contraction, reflex 
nerve impulse, 118. 
Myasthenia gravis, hypercalcemia affecting 
creatin output, 204. 
reducing urinary substance in, 210. 
Mycosis-like condition, micrococcus caus- 
ing, 535 


time, velocity of 


Narcotics and ciliary movement, 252. 
Neoarsphenamine and arsenic in blood, 138. 
injection inhibiting anaphylaxis, 368. 
Nephrectomy, bilateral, and acid-base equi- 
librium, 472. 
unilateral, and high protein diet during 
reproduction, 681. 
Nephritis, acute uranium, glycosuria of, 294. 
afebrile post-scarlatinal, 529. 
lipoid in adrenalectomy, 410. 
Nerve fibers, distribution through gray 
communicating rami, 808. 
impulse, velocity of, reflex time and 
muscular contraction, 118. 
rere hae: of antagonistic eye muscles, 
vasoconstriction in liver, 399. 

Nervous system, enteric: gastro-intestinal 
motor response to vagus stimulation 
after nicotine, 49. 

experimental block, 662. 
Nicotine action and cocaine, 591. 
and gastro-intestinal motor response to 
vagus stimulation, 49. 

Nitrogen compounds, availability for strep- 

tococcus, 
urea, related to non-protein nitrogen in 
blood, 316. 


Oestrous cycle, differential count of leuco- 
cytes in vagina, 9. 

Omentums, transfer of normal and irritated, 
snowed by streptococcus immunity, 
288. 


Osmotic pressure and availability of syn- 

thetic media for streptococci, 483. 
hypo and hypertonic solutions, affecting 

oxidations by blood cell, 30. 
measurements on proteins, 271. 
resistance of erythrocytes, 

anesthetics, 92, 93, 94. 

Ovalbumin, effect of denaturation on diges- 
tibility, 199. 

Ovary grafts, gonad-stimulating hormone, 
anterior pituitary and heterosexual 
ovarian grafts, 83. 

regeneration, 783. 

-ectomy and castration affecting spon- 
taneous activity, 469. 

-ectomy and production of placentomata, 
490. 

Ovarian hormone, extraction from urine, 806. 

Ovario-testes, and hypertrophy of mam- 
mary gland, 715. 

Ovulation, inhibition of, 754. 

Oxidation, organic, and hydrogen peroxide, 


effect of 


S52: 
by blood cell, affected by hyper and 
hypotonic solutions, 30 ’ 
Oxygen, absence of, and preservation of 
luminous bacteria, 570. 


Pancreas removal and effect on glucose and 
ketones, 212. ¢ 
Pancreatic disease, blood amylase in, 173, | 
extract and inhibition of lactic acid 
formation in muscle, 178. 
Parasites from chimpanzees, 698. 
Parathyroid and calcium content of foetal 
blood, 264, i 
tetany and uranium nitrate, 466, 
tetany, effect of COpo, 165. 
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Paratyphoid, anti, bacteriophage, 355. : 

Parthogenetic and sexual forms of Daphnia 
magna, and higher temperatures, 732. 

Pasteurella avisepticum infection, 119. 

Pathology of non-erupted mandibular mo- 
lars, 575 

Pemphigus, toxin in, 237. 

Penetration, multiple partition coefficients, 
127 


of methylene blue, 704. : 
Pepsin and trypsin, denaturation on diges- 
tibility, 199. 
racemization on digestibility, 201. 
Pericardial adhesions, 763. 
Peridental membrane regeneration, 713. 
Peritoneal adhesions prevented by vegetable 
ferments, 524. 
Permeability, antagonistic action, anesthe- 
tics and alkali metal ions, 116. 
of chorion vs. skin to ions, 568. 
respiratory mucous membrane for bac- 
teria, 496. 
Perspiration, measured insensible, and basal 
metabolism, 554. 
pH, blood, affecting reactions to ergo- 
tamine, 361. 
blood, of embryos, 562. 
of developing fundulus eggs, 146. 
Phagocytic activity of capillary endothelium 
of skin, and focal immunity, 232, 
Philippine fowl disease, 781. 
Phosphate and rickets, 669. 
content of cold-water-soluble fractions 
of corn and wheat starches, 711. 
Phosphorus and Ca, in blood of parathy- 
roidectomized dogs, 136. 
on ketogenic diet in epilepsy, 580. 
creatinine and acidity in urinary ex- 
cretion, 307. 
Phenylethanolamine, 
tions of, 275. 
Physico-chemical constants of plant saps, 
630. 


pharmacological ac- 


Physostigmine and adrenalin, and isolated 
intestine, 771. 

Pigment, nature of, in intestine of worm, 
302 


Pituitary and thyroid, interrelation, 730. 
gland, prenatal and postnatal injections, 
498 


heterotransplants and hypophysectomy, 
09. 
Pituitrin, and rate of disappearance of in- 


jected substances, 737. 
Plasma protein regeneration, 510. 


Plethysmograph, for respiratory move- 
ments, 607. 
Pneumococcus culture broth, hemolytic 


substance, 653. 
immunity, relation to agglutinins, 292. 
rate of development, 558. 
by feeding suspended organisms, 142. 
Salen acer intracutaneous, specificity of, 
Precipitate, antigen-precipitin, 853. 
Pregnancy and lactation, survival following 
adrenal extirpation, 167 
following superovulation in mouse, 84. 
relation of urea N. to non-protein N. in 
blood, 316. 
Protein, acid combining capacity, 667. 
blood-free, preparation of, 246. 
denatured horse, in canine blood, 705. 
diets, high and low, influgnce on blood 
chemistry, 106. 
electrokinetic potentials, 819. 
ey of tryptophane by enzymes, 


high but inadequate calory diet affecting 
weight, 309, 

intake at different planes and lactation, 
388. 


osmotic pressure measurements on, 271. 
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regeneration of plasma, 510. 

urinary, source of, 102. : p ' 
Proteolysis, pepsin-hydrochloric, in vitro, 

450 


Protoplasm, living, action of picric acid, 145. 

Protozoan faunae of termites, 95 

Psychoses and diencephalon, 617. 

Pulmonary edema, mechanism in develop- 
ment, 321. 


Quinine and quinidine, and autonomic nerve, 
499, 


Racemization, on digestibility of casein and 
egg albumin, 201. 
Radium affecting mercurochrome, 299. 
Reagents in fractionation of biologically ac- 
tive material, 133. 
Reflex, colonic-jejunal, 599. 
conduction in catalepsy, 598. 
time, velocity of nerve impulse and 
muscular contraction, 118. 
Regeneration of ovaries, 183. 
of peridental membrane, 713. 
Reproduction and antirachitic factor, 651, 
652. 
high protein diet and unilateral nephrec- 
tomy, 681 
Respiratory mechanism in brain stem, 266. 
BPA I and body plethysmograph, 
607. 
quotient in liver, insufficiency, 151. 
regulation of crayfish, 157. 
Reticulocytes and erythrocytes and liver 
extract, 720. 
and regeneration in anemia, 517. 
Rheumatic carditis, variations in auricular- 


ventricular conduction time, during 
salicylate therapy, 64. : 
fever, tuberculin-like reactions after 


vaccine injection, 312. 
Rickets and ergosterol (vigantol), 576. 
ere of ergosterol and cod liver oil, 


effect of phosphate, 669. 
healing affected by starvation, 32. 


Salicylates, magnesium salts affecting anti- 
pyretic action, 587 
Saliva, mineral content, and arrested dental 
caries, 465. 
mucinate content, 154. 

Saps, plant, physico-chemical contents, 630. 

Scarlet fever immunity and allergy, 725. 

Scurvy, experimental, 494. 

Sedimentation index and fibrin content, 629. 

Selection of number of tailrings, 543. 

Semen, glycolysis in, 54. 

Sense, vibration, threshold value, 827. 

Serum, fresh animal, “complement”, 
_ gonorrhea, 627. 
influencing calcification, 572. 

Sex and weight of liver and spleen, 474. 
characteristics in monkeys, 325. 
Shock preventatives, tutocain, after injec- 

tion with tuberculin, 90. 

Skin lesions produced by L. donovani, 196. 
reactions with B. typhosus filtrate, 111. 
reactivity to B. typhosus culture, 560. 
transplantation, 717. 
transplantation in production 

growth of feathers, 75, 
Sound waves, high frequency, and proto- 
plasm, 718, 
Specific action of salts in preparation of 
urease, 323 
dynamic action of food and blood coa- 
gulability, 195. 

Spectrophotometric analysis of dye -pene- 
_ trating nitella, 563. 

Spirocerca sanguinolenta, migration route 

in host, 192. 
Spleen and liver, weight, and sex, 474. 


and 


and 
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Splenectomy and anemia, 359. 
and erythrocytophagic capacity of he- 
patic peritoneum, 491. 
Spores of Cl. acetobutylicum and Cl. pas- 
teurianum, 753. 
Staphyloceccus aureus, antigenic relation- 
Sone shown by agglutinin absorption, 


Pe ence’: inactivation by trypsin, 


Starvation effect on healing rickets, 32. 
Stomatitis, vesicular, experimental, histo- 
pathology, 287 
and nitrogen compounds, 664. 
availability of carbon compounds, 295. 
hemolytic, bacteriophage, 48. 
hemolytic, effect of bacteriophage on 
_ agglutination, 227. 
immunity after transfer of normal and 
irritated omentums, 288, 
non-hemolytic and hyperergic 
response, 222, 
non-hemolytic, and immune tissue re- 
sponse, 224. 
synthetic media for, and osmotic pres- 
sure, 483 
Strychnine poisoning and acidosis, 726. 
Sugar in liver, effect of thyroxin, 659. 
in urine, 678. 
production by surviving liver, 850. 
reducing, effect of borate, 175. 
Sulphate retention following adrenal extir- 
pation, 169. 
Sulphur partition of ocular humors, 
presence of glutathione, 677. 
Sympathectomy in goat, 757. 


tissue 


and 


Taurine, fate of, 270. 
Teeth of newborn rats, 
thyroxin, 55. 
Romper ature coefficients for development, 

4. 


affected by acetyl 


relation to susceptibility of host to dis- 
ease, 20 
Termites, protozoan faunae of, 95. 
Testicular hormone, 845. 
Tetany, parathyroid, and uranium nitrate, 
466. 


parathyroid, effect of COo, 165. 


Thiosulphate and iodine poisoning, 784. 

Thrombin, is it an enzyme, 849 

Thymus transplants and autoplastic lymph 

node 484. 

Thyroid and pituitary, interrelation, 730. 
gland activity and potassium iodide, 812. 
hyper, iodine affecting creatinuria in, 229. 
hyper, and creatine excretion, 382. 
in infections and toxemias, 188. 
parathyroidectomized dogs, cataract for- 

mation in, 4. 


parathyroidectomy, effect -on jaundiced 
animal, 4 ; ; 

Thyroxin and formation of sugar in liver, 
659. 


and growth, 422. 
acetyl, effect on teeth of rats, 55. 
Tibia, growth in human fetus, 638. 
Tissue thirst, dialysis, test, 773. 
Toxemias, infections and thyroid, 188. 
products of B. coli, in-vivo prepared, 528. 
in vivo prepared products of B. coli, 528. 
Toxin filtrates and tuberculin fractions and 
allergy response, 80. 
in Pemphigus, 237. 
Transfusions and isoagglutinins, 672. 
Transplantation, growth of eyes and limbs, 
686. 
heteroplastic, of girdle rudiment, 290. 
of eyes and return of vision, 213. 
of placental tissue, 759. 
of skin flaps, 798. 
skin, 717. 
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skin, in production and growth of feath- 
€rsy 70s 
Trichomonas buccalis and endamoeba gingi- 
valis, and infection, 430. 
Trypsin and inactivation of staphylococcus 
bacteriophage, 280, 
and pepsin, effect of denaturation on di- 
gestibility, 199. 
and pepsin, effect of racemization on di- 
gestibility, 201. 
Tryptophane liberated 
enzymes, 449. 
Tubercle bacillus cultures, morphological ele- 
ments, 216. 
-like reactions in rheumatic fever after 
injection of vaccine, 312. 
Tuberculosis, allergy in, 596. 
allergy response, with tuberculin fractions 
_ and toxin filtrates, 80. 
injection with tuberculin, 
shock preventative, 90. 
pleural reaction to infection with Tubercle 
bacilli, 779. 
serological test for, 482. 


from proteins by 


tutocain as 


intestinal lesions, experimental produc- 
tion, 18. 
Tularemia, experimental, 637. 
in cat, 856, 


susceptibility of Grouse, 515. 
Tumor agent, and tissues in-vitro, 664. 
and bacteriophages, 434. 
and diet low in vitamins A and E, 438. 
and ovariectomy, 490. 
produced by hypophyseal fluid, 488. 
Typhoid fever, by in-vivo prepared B. typho- 
sus toxic product, 372. 
Tympanic membrane, influence of annular 
tympanic cartilage on, 158. 
Tyrosine and excretion of reducing urinary 
compound, 521. 
Ulcers, duodenal and gastric, with biliary 
fistulas, 334. 
experimental of colon, 679. 
gastric, experimental production of, 268. 
Urea and creatinine concentration in blood, 


261. 
decomposition and glucose by B. pro- 
teus, 578. 
_determination, error in urease method, 
365. 
N. related to total non-protein N. in 
blood, 316. 
Urease method error in determining urea, 
36 


preparation and specific action of salts, 
323 


Uretero-vesical valve and experimental pro- 
duction of hydroureter, 329. re 
Urine acidity and phosphorus creatinine re- 

lationship, 307. 
analysis for glucose, 505. 
and urobilinogen, 502. 
and dye elimination by aglomerular and 
glomerular kidneys, 413. 
estimation of sugar, 678. 
excretion and tyrosine, 521, 
extraction of melanin, 635. 
proteins, source of, 102. : 
reducing substance in Myasthenia gravis, 
210. 
Urobilinogen in urine, 502. 
Uterus, affected by pseudo-ephedrine, 198. 


Vaccines followed by tuberculin-like reac- 
tions in rheumatic fever, 312, 

Vacucle, contractile, expulsion of 
solute, 221. 

Vaginal flora, cyclic changes, 503. : 

Vagus stimulation after nicotine, gastro in- 
testinal motor response, 49. 


injected 
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Vegetables added 
egg, 697 

Vesicular stomatitis, immunity to, 478. 

Vibration sense, threshold value, 827. 

Virus, tobacco mosaic, immunologic reactjons, 
702, 


to diet, 


Vitamin A, growth, and infection, 649, 
A and B in Chinese Litchi nut, 63. 
A and E, lack of, and deciduomata, 438. 
B and anhydraemia, 687, 
B, composite nature, 63. 
B, destruction in evaporated milk, 161. 
B, infection and immunity, 657, 


compared with 
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B, testing revised, 125. 
isolation of Beta Bios, 344. 


Water excretion after salt solution, 622. 

Wheat starches, phosphate content and spe- 
cific rotation of cold-water-soluble frac- 
tions, 711, 

Weunds, infected, and overgrowth of connec- 
tive tissue cells, 497. 


Yeast and metabolism, 445, 
and freezing, 377. 


